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PEEFACE 

TO 

THE    SECOND  EDITION. 


Thkoughout  the  whole  book  the  attempt  has  been 
made  to  include  all  the  more  important  recent 
additions  to  our  knowledge.  Antitoxins  and  pre- 
parations of  animal  tissues  are  briefly  described. 

Each  of  the  non-pharmacopoeial  drugs  which 
were  in  the  first  edition  grouped  in  an  appendix  is 
now  placed  in  the  body  of  the  book  among  the  drugs 
whose  action  it  resembles,  but  it  is  stated  that  it  is 
not  official.  This  has  been  done  because  it  appeared 
more  convenient  for  the  reader. 

I  have  to  thank  those  who  have  been  so  good  as 
to  suggest  improvements.  It  will  be  found  that  I 
have  availed  myself  freely  of  their  suggestions. 

April  1897. 
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THE    FIEST  EDITION. 


In  writing  this  book  I  have  derived  help  from  thG 
works  of  many  authors,  but  especially  from  those 
of  Mitchell  Bruce,  Lauder  Brunton,  Kinger,  Shoe- 
maker, Martindale  and  Westcott,  Squire,  Southall 
and  Barclay,  and  Elborne. 

My  best  thanks  are  due  to  Dr.  E.  C.  Perry 
for  having  kindly  read  through  and  criticized  the 
whole  of  the  proof  sheets. 

April  1892. 
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MATERIA  MEDICA 


Materia  Medica  is  so  wide  a  term  that  it  is  diffi- 
cult to  define.    It  includes  the  following  : 

(a)  Materia  Medica  proper,  sometimes 
called  jPharmacognosy.  This  is  the  knowledge 
of  the  natural  history,  physical  characters,  and 
chemical  properties  of  drugs. 

(b)  Pharmacy. — This  is  the  science  and  art 
of  the  preparation  and  combination  of  drugs,  so 
as  to  render  them  fit  for  administration. 

(c)  Pharmacology. — This  is  the  science 
which  treats  of  the  actions  of  drugs  on  the  body 
both  in  health  and  disease.  A  subdivision  of 
it  is  Pharmacodynamics,  which  is  the  science 
of  the  physiological  action  of  drugs  in  health. 
The  science  which  studies  the  effects  of  doses 
large  enough  to  endanger  life  is  Toxicology. 

{d)  Therapeutics  is  the  science  and  art  of 
alleviating  or  curing  disease.  Many  authors 
do  not  include  this  under  the  term  Materia 
Medica.    Therapeutics  is  either — 

(1)  Rational,  when  we  have  sufficient 
knowledge  of  the  disease  and  the  phar- 
macological action  of  the  remedy  to  know 
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why  it  should  be  of  benefit,  e.g.  The  use  of 
digitalis  for  mitral  disease. 

(2)  Empirical,  when  our  knowledge 
is  insufficient  to  tell  us  why  the  remedy  is 
efficient,  e.  g.  The  use  of  mercury  for 
syphilis. 

Therapeutics  ought  not  to  be  included  in  the 
term  Materia  Medica,  for  that  treats  only  of  drugs  ; 
but  Therapeutics,  properly  speaking,  is  concerned 
with  all  means  of  alleviation. 

G-eneral  Therapeutics  is  a  subdivision  of  Thera- 
peutics ;  it  is  the  science  and  art  of  alleviating  dis- 
ease by  such  remedies  as  are  not  drugs,  e.g.  diet, 
climate,  baths,  venesection,  cupping,  &c.  In  this 
work  we  shall  consider  only  that  part  of  Therapeutics 
which  is  concerned  with  drugs. 

A  Pharmacopceia  is  a  book  published  by  some 
authorised  body,  generally  constituted  by  law.  This 
book  states  how  to  prepare  the  medicines  in  common 
use,  and  the  doses  in  which  they  may  safely  be 
given.  The  pharmacopoeias  and  the  authorities 
publishing  them  differ  in  different  countries.  The 
British  Pharmacopoeia  is  published  by  the  General 
Medical  Council.  The  last  edition  appeared  in  1885 
and  its  supplement  in  1890.  As  new  drugs  are 
discovered  they  are,  if  of  use,  included  in  new 
editions  of  the  Pharmacopoeia.  Everything  con- 
tained in  the  Pharmacopoeia  is  said  to  be  "  official." 
The  abbreviation  for  ''British  Pharmacopoeia"  is 
*'  B.  P." 

MATERIA  MEDICA  PROPER. 

As  much  of  this  as  the  student  need  know  will  be 
mentioned  under  each  drug. 
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PHARMACY, 

Pharmacy  is  for  the  most  part  carried  out  by 
tlie  manufacturing  and  dispensing  chemist.  The 
medical  student  should,  however,  be  acquainted  with 
the  simpler  processes,  as  he  may  have  to  perform 
them.  They  are  best  learnt  in  the  dispensary.  An 
elementary  knowledge  of  chemistry  will  enable  him 
to  understand  most  of  the  terms  used  in  pharmacy, 
but  the  following  should  be  noticed. 

Alkaloids  are  bodies  having  the  following 
characteristics  : 

(1)  They  are  the  active  nitrogenous  principles  of  organic 
bodies. 

(2)  They  are  compound  ammonias,  that  is  to  say,  one  or 
more  atoms  of  hydrogen  in  ammonia  (NHg)  are  replaced  by 
various  radicals. 

(3)  They  combine  with  acids  to  form  crystalline  salts 
without  the  production  of  water. 

(4)  They  are  alkaline,  turning  red  litmus  paper  blue. 

(5)  Very  few  are  liquid,  such  as  pilocarpine,  conine,  nico- 
tine, sparteine,  lobeline. 

(6)  The  solid  ones  are  colourless  except  berberine. 

(7)  They  are  sparingly  soluble  in  water,  readily  so  in 
alcohol. 

(8)  The  solutions  are  intensely  bitter. 

(9)  Most  of  them  are  closely  related  to  pyridene,  and 
some  may  be  synthetically  prepared  from  pyridene  bases. 

Names  of  alkaloids  terminate  in  English  in  ine  (quinine), 
in  Latin  in  ina  (quinina).  Examples  in  B.  P. :  Atropine, 
Cocaine,  Strychnine,  &c.  Except  in  the  case  of  Caffeine, 
salts  of  alkaloids,  but  not  alkaloids  themselves,  are  official. 

Glucosides  are  bodies  which  when  acted  upon 
by  acids,  or  certain  ferments,  split  up  into  glucose 
and  other  substances  (alcohols,  aldehydes,  phenols), 
different  in  each  case. 

Examples  in  B.  P.  are  Salicinum,  Acidum  Tannicum. 

Neutral  Principles  are  indifferent  proximate  crys- 
talline principles  whose  chemical  characters  have  not 
been  determined. 

Examples  in  B.  P. :  Aloin,  Elaterinum. 

B  2 
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Fixed  Oils  are  salts  of  the  higher  fatty  acids 
which  at  ordinary  temperatures  remain  liquid.  The 
usual  fatty  acids  entering  into  the  composition  of 
fixed  oils  are  oleic,  palmitic,  and  stearic. 

Example  :  Olive  oil  consists  of  a  mixture  of  a  combina- 
tion of  oleic  acid  (CigH.^^O.J  with  glyceryl  (C3HJ  and  palmitic 
acid  (CigHg.Oo)  with  glyceryl.  That  is  to  say,  ordinary  olive 
oil  is  a  mixtm^e  of  two  oils  having  the  formulae  C3H5{CjsH3302)3 
and  C3H^(C,^H3,02)3  respectively.  When  acted  upon  by 
caustic  alkalies  or  metallic  oxides  fixed  oils  form  soaps  (oleates, 
palmitates,  or  stearates  of  metals)  and  glycerine.  This  pro- 
cess is  called  saponification,  e.^/.  03113(0,8113302)3  +  3NaH0 
=3NaC,,H3302+  C3H3(OH)3. 
Hard  soap.  Glycerine. 
-    Oleate  of  sodium. 

Fixed  Oils  are  obtained  by  expression  from  the 
fruits  or  seeds  of  plants,  or  from  animal  tissues. 
When  pure  they  are  usually  yellow,  they  float  on 
water,  and  cause  a  greasy  mark  on  paper.  They 
are  called  fixed  because  they  cannot  be  distilled 
without  decomposition.  They  are  soluble  in  ether 
or  chloroform. 

Those  in  B.  P.  are  Olea  Amygdalae,  Crotonis,  Lini, 
Morrhuae,  Olivae,  Eieini. 

Fats  are  fixed  oils  which  are  solid  at  ordinary 
temperatures  ;  if  extracted  by  expression  sufficient 
heat  to  melt  them  must  be  used. 

Examples  in  B.  P. :  Oleum  Theobromatis,  Oleum  Myris- 
ticae  Expressum,  Adeps." 

Volatile  or  Essential  Oils  only  resemble  fixed 
oils  in  being  soluble  in  the  same  media.  They  do 
not  leave  a  greasy  mark  on  paper.  They  are  mostly 
inflammable,  and  lighter  than  water.  They  are 
highly  aromatic,  and  sufficiently  soluble  in  water 
to  impart  their  odour  and  taste  to  it.  Most  are 
prepared  by  distillation — that  is,  by  passing  a  current 
of  steam  through  the  substance  from  which  they  are 
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extracted,  the  steam  is  condensed,  and  the  oil  either 
floats  to  the  top  or  sinks  to  the  bottom  of  the  water. 
A  few,  as  oil  of  lemon,  are  obtained  by  expression 
from  a  fruit.  Their  composition  varies  very  much. 
The  simplest  are  mixtures  of  an  elasoptene  with  a 
stearoptene  which  may  be  separated  by  careful 
fractional  distillation.  Examples  of  other  bodies 
found  in  volatile  oils  are  many  of  the  hydrocarbons 
closely  allied  to  Terpene  {e.g,  Cymene,  C10H14,  in  oil 
of  thyme),  Aldehydes  (Cinnamic  Aldehyde,  in  oil  of 
cinnamon),  Phenol  derivatives  (Eugenol,  in  oil  of 
cloves),  Ethereal  Salts  (Methyl  Salicylate,  in  oil  of 
wintergreen). 

Examples  in  B.  P. :  Olea  Anethi,  Anisi,  Ginnamomi, 
Lavandulae,  Terebinthinae,  t&c. 

Elaeoptenes  are  liquid  hydrocarbons  isomeric  with 
terpene  (CjoHie). 

Stearoptenes  are  oxidised  hydrocarbons  usually 
solid  and  crystalline.  They  are  more  soluble  in 
water  than  elseoptenes.  The  volatile  oils  from 
which  Aquae  are  prepared  all  contain  stearoptenes. 

Those  in  B.  P.  are  Camphora,  Menthol,  Thymol. 

Eesins  are  very  complex  bodies.  They  are  among 
the  products  of  oxidisation  of  volatile  oils.  They 
contain  many  indifferent  substances  and  acids.  They 
are  soluble  in  alkalies,  forming  resin  soaps.  Hence 
the  alkali  in  Decoctum  Aloes  Compositum,  Tinctura 
Guaiaci  Ammoniata,  and  Tinctura  Valerianae  Ammo- 
niata.  They  are  insoluble  in  water,  but  not  in 
alcohol,  therefore  they  may  be  prepared  by  extraction 
with  alcohol  and  precipitation  with  water ;  also  this 
is  the  reason  for  the  precipitate  which  falls  when 
water  is  added  to  a  resinous  tincture. 

The  B.  P.  resins  are  Eesina,  Eesina  Guaiaci,  Jalapje, 
Podophylli,  and  Scammonise,  Pix  Burgundica,  and  Mastiche. 
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Oleo-resins  are  natural  solutions  of  resins  in 
volatile  oils. 

Those  in  B.  P.  are  Copaiba,  Cubeba,  Elemi,  Terebinthina 
Canadensis,  Thus  Americanum. 

Balsams  are  mixtures  of  oleo-resins  with  benzoic 
acid  or  cinnamic  acid,  or  with  both. 

Those  in  B.  P.  are  Benzoinum,  Balsamum  Peruvianum, 
Balsamum  Tolutanum,  Styrax  Prseparatus. 

Gums  are  exudations  from  the  stems  of  plants 
containing  one  or  more  of  : 

{a)  Arabin  or  soluble  gums,  e.g.  Acacia. 

(b)  Bassorin  or  partially  soluble  gums,  e.g.  Tragacantha. 

(c)  Cerasin  or  insoluble  gum.  Solutions  of  gum  are  pre- 
cipitated by  alcohol. 

Gum-resins  are  exudations  from  plants  consisting 
of  a  mixture  of  gums  and  resins.  When  they  are 
rubbed  with  water  the  gum  dissolves,  and  the  resin 
remains  mechanically  suspended  in  the  solution. 

The  B.  p.  gum-resins  are  Ammoniacum,  Asafoetida,  Cam- 
bogia,  Galbanum,  Myrrha,  and  Scammonium. 

An  Emulsion  consists  of  finely  divided  particles 
of  an  oil,  fat,  or  resin  suspended  in  a  liquid  having 
a  high  specific  gravity.  When  a  heavy  powder, 
e.g.  subnitrate  of  bismuth,  is  suspended  in  such  a 
liquid,  the  result  is  called  a  suspension. 

Mucilago  Acacise  and  M.  Tragacanthae  are  frequently  used 
to  form  emulsions.  Mucilago  Acaciae  should  be  recently  pre- 
pared. It  is  incompatible  with  perchloride  of  iron,  borax,  and 
subacetate  of  lead. 

Emulsions  are  coagulated  by  acids,  an  undue  proportion 
of  metallic  salts,  and  spirituous  liquids. 

PHAEMACEUTICAL  PEOCESSES. 

Many  of  these,  as  filtration,  precipitation,  &c., 
need  no  explanation >  hut  the  following  require  a 
few  words,. 
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Levigation  consists  in  reducing  a  drug  to 
powder  by  triturating  it  with  a  little  water  and 
drying  the  resulting  paste. 

Elutriation  consists  in  diffusing  an  insoluble 
powder  in  water,  letting  the  heavier  part  settle,  then 
decanting  the  supernatant  fluid.  The  heavier  powder 
in  this  is  allowed  to  settle,  the  fluid  decanted,  and 
so  on  until  a  fluid  containing  powder  of  the  required 
fineness  is  obtained. 

Lixiviation  consists  in  the  extraction  with  water 
of  the  soluble  matter  of  the  ashes  of  anything 
which  has  been  ignited,  the  solution  being  called  a 
-lye." 

Dialysis. — In  this  process  a  mixture  of  colloid 
and  crystalloid  solutions  is  placed  in  a  cylinder,  over 
the  bottom  of  which  a  piece  of  parchment  is  tied. 
The  cylinder  is  suspended  in  a  vessel  containing 
distilled  water.  The  crystalline  substances  (the 
diffusate)  pass  out  through  the  parchment  into  the 
water,  the  colloids  (the  dialysate)  remain  behind  in 
the  cylinder.  In  this  way  the  excess  of  acidulous 
matter  (the  diffusate)  is  separated  from  Liquor 
Ferri  Dialysatus  (the  dialysate). 

Maceration  consists  in  leaving  coarsely  powdered 
solid  organic  substances,  in  contact  for  some  time, 
at  the  temperature  of  the  atmosphere,  with  a 
liquid.  The  resulting  solution  may  be  concentrated 
by  heat. 

Percolation  is  a  process  for  obtaining  the  soluble 
constituents  of  a  drug  by  the  descent  of  a  solvent 
through  it.  The  drug  to  be  percolated  is  packed  in 
a  tall  vertical  cylinder,  tied  over  at  its  lower  end 
with  muslin.  The  percolating  fluid  is  poured  in  at 
the  top  of  the  cylinder,  and  as  it  drops  out  through 
the  muslin  it  is  collected.  In  this  way  many  tinc- 
tures of  vegetable  drugs  are  prepared. 

Scaling. — Scale  preparations  are  made  by  drying 
concentrated  solutions  of  drugs  on  glass  plates » 
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The  solid  left  behind  forms  a  thin  film  on  the  plate, 
and  this  film  is  broken  up. 

Standardizing. — The  Pharmacopoeia  directs  that 
certain  preparations  shall  be  standardized — that  is 
to  say,  shall  be  made  to  contain  a  certain  fixed  pro- 
portion of  the  chief  active  principle.  The  standard- 
ized preparations  are — 

Opium  containing  10  per  cent.  Morphine. 

ExTRACTUM  Opii  Containing  2  in  1  of  Opium,  that  is  20  per 
cent.  Morphine. 

ExTRACTUM  Opii  Liquidum  containing  22  grains  of  Ext.  Opii 
to  §3,  that  is  1  per  cent.  Morphine,  or  4*4  grains  of 
Morphine  to  gj. 

TiNCTURA  Opii  containing   0-75  per  cent,  of   Morphine,  or 

3-3  grains  of  Morphine  to  §j. 
TiNCTURA  Opii  Ammoniata    containing  0-12   per    cent,  of 

Morphine,  or  0-5  grain  of  Morphine  to  §j. 
ViNUM  Opii  containing  0-9  per  cent.  Morphine,  or  4*0  grains 

of  Morphine  to  §j. 
Eed  Cinchona  Bark  containing  between  5  and  6  per  cent. 

total  alkaloids. 

ExTRACTUM  Cinchona  Liquidum  containing  5  per  cent, 
total  alkaloids. 

ExTRACTUM  Nucis  VoMic^  Containing  15  per  cent,  total  al- 
kaloids. 

TiNCTURA  Nucis  Vomica  containing  0*2  per  cent.  (1  gr. 
in  ^^j)  total  alkaloids. 

Aqua  Laurocerasi  containing  0*1  per  cent,  of  real  Hydro- 
cyanic Acid. 


WEIGHTS.    MEASUSEE.  SYMBOLS. 

Weights  (Avoirdupois  Weight). 

1     grain       .       .       .     Symbol,  gr. 
437'5     „        -  one  ounce  „  § 

16    ounces  =  one  pound  „  it> 

The  Scruple  (20  grains,  symbol  9)  is  rarely  used,  and  the 
Drachm  (60  grains,  symbol  5)  is  commonly  used,  but  neither 
is  official.  What  is  known  as  Apothecaries'  Weight,  in  which 
the  ounce  =  480  grains,  is  not  official,  and  is  obsolete  in  this 
country,  but  is  sometimes  used  in  America, 
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Measures  of  Capacity. 

1  minim  Symbol,  ni 

60  minims        .       .       .        =  one  fluid  dkachm     „  5 

8  fluid  drachms  (480  minims)  =  one  fluid  ounce  „  § 
20  fluid  ounces  .       .       .       =  one  pint  „  O 

8  pints  .       .       .        =  one  gallon  „  C 

Occasionally  5  and  §  are  written  f  5  and  f  5  when  they 
stand  for  fluid  drachms  and  fluid  ounces. 

Helations  of  Measures  to  Weights. 

1  minim         is  the  measure  of  0*91  grains  of  water. 

1  fluid  drachm    „  „  54-687  „ 

1  fluid  ounce      „  „  437*5       „  „ 

(the  avoirdupois  ounce) 
1  pint  „  „  8750-0  grains  of  water. 

1  gallon  „  „  70000-0 

A  1  per  cent,  solution  is  approximately  a  grain  in 
100  minims. 

A  fluid  grain  is  the  volume  of  one  grain  of  water  at  60°  F., 
that  is  to  say  it  is  a  little  over  a  minim. 

In  the  pharmacopoeial  description  of  the  various  propor- 
tions which  several  parts  of  a  compound  bear  to  one  another, 
the  word  parts  means  parts  by  weight  ;  the  term  fluid  parts 
signifies  the  volume  of  an  equal  number  of  parts  of  water. 

Metrical  System. — This,  which  is  as  follows,  is  oflicial 
on  the  Continent. 

WEIGHTS. 

1  milligramme  =       0-001  gramme. 
1  centigramme  =       0-01  „ 
1  decigramme    =       0*1  ,, 

1  gramme         =  weight  of  1  cubic  centimetre  of  distilled 

water  at  4°  C.    Abbreviation,  grm. 
1  decagramme  =      10-0  grammes. 
1  hectogramme  =     100*0  ,, 

1  kilogramme  =    lOOO'O      „       Abbreviation,  kilo. 
MEASURES. 

1  millilitre  =       1    cubic  centimetre    (abbrev.,    c.c.)  =  the 

measure  of  1  grm.  of  water. 
1  centilitre  =     10  c.c.  =  the  measure  of     10  grms.  of  water. 
1  decilitre  =    100  „   =        „       „        100  „ 
1  litre        =  1000,,   =       „       „       1000     „   (1  kilo.)  of 

wate 
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Conversion  of  British  to  Metrical. 

WEIGHTS. 

1  grain  =    0*0648  grm. 
1  ounce  =  28-3495  grms. 

1  pound  =  453*5925    „       (rather  under  ^  a  kilo.). 

MEASUEES. 

1  minim  =    0*059  c.c. 

1  fluid  drachm  =  3*55  „ 
1  fluid  ounce    =  28*397  „ 

1  pint  =567*932  ,,  (rather  over  J  a  litre), 

1  gallon  =    4*543  litres. 

Conversion  of  Metrical  to  British. 

WEIGHTS. 

1  milligramme  =  0*015432  grain. 
1  gramme       =       15*432  grains. 

1  kilogramme  =  15432*34         „     =2  lbs.  3  oz.  119*8  grg. 

MEASUEES. 

1  cubic  centimetre  =  16*932  minims. 

1  litre  (1000  c.c.)    =  35*275  fluid  ounces,  or  1*76  pint. 

In  prescribing  on  the  Continent  all  liquids  are  weighed, 
the  weight  of  liquids  and  solids  is  expressed  in  grammes, 
and  this  word  is  omitted.    Thus  — 

Mag.  Sulph.  20  0         =  20  grammes  of  Sulphate  of  Magnesia. 
Hydrarg.  Subchlor.  0*5  =  half    a  gramme  of  Subchloride  of 
Mercury. 

Tinctura  Ehei  1*5        -  a  gramme  and  a  half  of  Tinctura 
Ehei. 

The  following  approximately  accurate  table  will  be 
useful : 

1  ra  or  1  grain  =    -06  gramme. 
1  drachm  (5)     =    4*0  grammes. 
1  ounce  (§)       =  32*0  „ 

Domestic  Measures. 

A  TEA-SPOONFUL  is  about  a  fluid  drachm.  Usually  it  is  a 
little  more,  viz.  5  c.c.  nearly. 

A  DESSERT-SPOONFUL  is  about  two  fluid  drachms. 


ACETA,  AQU^ 
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A  TABLE-SPOONFUL  is  about  half  a  fluid  ounce.  Usually  it 
is  almost  20  c.c. 

A  WINE-GLASSFUL  is  about  one  and  a  half  to  two  fluid 
ounces. 

A  TEA-CUPFUL  is  about  five  fluid  ounces. 

A  BREAKFAST-CUPFUL  is  about  eight  fluid  ounces. 

A  TUMBLERFUL  is  about  clevcn  fluid  ounces. 

A  DROP  is  often  taken  as  being  about  a  minim,  but  drops 
vary  so  much  in  size  that  they  should  never  be  used  for 
children  nor  as  a  measure  of  powerful  drugs.  For  example, 
the  number  of  drops  in  a  fluid  drachm  of  the  United  States 
syrup  of  acacia  is  44,  of  water  60,  of  alcohol  146,  of  chloro- 
form 250. 


PHARMACOPCEIAL  PREPARATIONS  AND 
THEIR  DOSES. 


Most  drugs  are  not,  in  their  natural  state,  fit  for  adminis- 
tration. They  are  either  too  bulky,  too  nauseous,  or  contain 
noxious  principles.  Preparations  suitable  for  administration 
are  therefore  prepared  from  them  according  to  "  official  "  phar- 
macopoeial  directions.  The  Pharmacopoeia  states  the  doses 
of  the  various  drugs  and  their  preparations  which  may  safely 
be  given  to  an  adult,  but  these  doses  are  often  not  rigorously 
kept  in  prescribing.  They  vary  with  the  purpose  for  which 
the  drug  is  required  and  the  age  of  the  patient  (see  Prescrib- 
ing). The  following  is  an  account  of  the  preparation  of  the 
pharmacopoeial  preparations,  and  the  attempt  has  been  made 
to  arrange  the  doses  so  as  to  make  them  easy  to  remember. 

Aceta. — Solutions  of  the  active  principles  of  the 
drug  extracted  from  it  by  maceration  or  digestion 
with  acetic  acid  (not  vinegar).  The  B.  P.  contains 
three. 


Aquae. — Aqueous  solutions  impregnated  with 
some  volatile  substance. 

Those  in  the  B.  P.  directed  to  be  made  by 
distilling  the  drug  with  water  are — 


Dose. 


Dose, 


Acetum  Ipecacu- 
anhas 
~  ScillaB 


} 


5-40TT1. 
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Aqua  Anethi        \  Dose. 

—  Anisi 

—  Aurantii  Floris  ^1-2^. 

—  Carui  1 

—  Cinnamomi 


\  Dose. 

Aqua  Foeniculi 

—  Pimentae  fl-2§. 

—  Eosffi  [ 
Sambuci 


Aqua  Laurocerasi  (Standardized  0-1  per  cent,  real 
Hydrocyanic  Acid)  1-25  (iio^e  dose). 

Two  are  directed  to  be  made  by  distilling  the 
essential  oil  with  water  : 

Dose.  Dose. 
Aqua  Menthse  Piperitae  l-2§.  |  Aqua  Menthae  Viridis  1-2^. 

In  actual  practice  all  Aqu^  made  from  volatile  oils 
are  almost  always  prepared  by  adding  to  water  the 
volatile  oil  with  some  light  magnesia  to  diffuse  it 
through  the  water,  which  is  filtered  off  and  forrds 
the  Aqua. 

Two  are  simple  solutions  in  cold  water  : 

Dose.  Dose. 
Aqua  Camphorse  l-2§.  I  Aqua  Chloroformi  (1  j.  1-2?. 

I  in  200)  ^ 

Cataplasmata  (poultices). — Soft,  pasty  external 
applications  made  with  boiling  water,  having  linseed 
meal  as  a  basis,  and  applied  warm.  (Except  C.  Fer- 
menti,  which  has  no  linseed  meal,  and  is  applied  cold. 
It  is  unimportant.)  The  B.  P.  contains — 
Cataplasma  Lini 


Cataplasma  Carbonis 
-—  Conii 
—  Fermenti 


Sinapis 
Sodse  Chlorinatae 


Linseed  meal  is  tlie  best  basis  for  poultices  on  account  of 
its  mucilage,  which  retains  moisture  and  emulsifies  oily  sub- 
stances ;  but  popularly  it  is  often  replaced  by  bread,  bran, 
oatmeal,  or  starch. 

To  make  a  poultice  properly,  the  bowl  in  which  it  is 
mixed,  the  water,  the  spatula  for  mixing  and  spreading,  the 
flannel  or  tow  on  which  it  is  laid,  must  all  be  as  hot  as  pos- 
sible. The  meal,  bran,  &c.,  should  be  added  gradually  to  the 
boiling  water,  which  is  continually  stirred.  The  addition  of 
oil  or  glycerine  prevents  the  poultice  from  caking  as  it  dries. 
It  should  not  be  spread  so  thick  as  to  make  it  inconveniently 
heavy. 
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Charta  Epispas- 
tica 


Charta  (papers). — Cartridge  paper  coated  with 
an  active  compound  and  used  as  a  plaster.  The 
B.  P.  contains  two  : 

made  from  |  Charta  Sinapis 
cantharides  | 

Collodia  (collodions).— Solutions  of  pyroxylin  in 
ether  and  spirit.     When  applied  externally  a  pro- 
tective film  is  formed  owing  to  the  rapid  volati- 
lization-of  the  solvent.    The  B.  P.  contains  threq  : 
Collodium  I  Collodium  Vesicans 

—  Flexile  | 

Confectiones  (Syn.  Electuaries,   boluses,  con- 
serves).— Powders  made  into  a  paste  with  syrup,  of 
such  a  consistency  that  the  powders  do  not  separate,  but 
the  mass  can  be  swallowed.  The  B.  P.  contains  eight : 
Dose. 

Confectio    Rosas )  Used  as  a 
Caninae      Y  basis  for 

—  Eosse  Gailicae  j  pills. 

—  Opii 

—  Scammonii 


5-30  gr. 


Confectio  Piperis 

—  Sennse 

—  Sulphuris 

—  Terebinthinse 


Dose. 


1-25. 


Decocta. — Solutions  of  the  non-volatile  active 
principles  of  vegetable  drugs,  made  by  boiling  the 
ingredients  in  distilled  water,  in  a  covered  vessel, 
usually  for  from  10  to  20  minutes,  and  straining  while 
hot  (except  D.  Aloes  Compositum,  SarsjB,  Sarsa9  Com- 
positum  and  Cinchonge,  strained  when  cold).  All  are 
simple  except  D.  Aloes  Compositum,  D.  H^matoxyli, 
and  D.  Sars«  Compositum.    The  B.P.  contains — 


DecoctumPapaveris 

—  Quercus 

—  Aloes  Co. 

—  Cinchonge 

—  Haematoxyli 

—  Pareirae 


Dose. 

Used  ex- 
ternally 

i-n- 
1-25. 


Decoctum    Cetrarise  ^ 

—  Granati  Radicis 

—  Hordei 

—  Scoparii  | 

—  Taraxaci  i 

—  Sarsae  . 
 Co. 


Dose, 


1-45. 


2-lOs 


Emplastra. — Plasters  consist  of  tenacious,  pliable, 
solid  substances  spread  upon  calico  or  leather.  They 
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are  only  used  for  application  to  the  skin,  to  which 
they  adhere  at  the  temperature  of  the  body.  The 
following  list  from  the  B.  P.  shows  that  all  but 

FOUR  ARE  DERIVED  FROM  E.  PlUMBI  : 


Oxide  of  lead,  olive  oil,  and  water. 
Oleate  of  Lead  and  Glycerine 
are  formed. 


Emplastrum  Plumbi 

—  Ferri 

—  Galbani 

—  Hydrargyri 
• —  Plumbi  lodidi 

—  Kesinae 

—  Saponis 
 Fuscum 

—  Belladonnae 

—  Calefaciens 

—  Opii 

—  Cantharidis 

—  Menthol 

—  Picis 

—  Ammoniaci  cum 

Hydrargyro 

Enemata  (enemas  or  clysters). — Liquid  prepa- 
rations intended  for  injection  into  the  rectum.  When 
their  object  is  to  empty  the  bowel  they  are  large  in 
bulk  ;  when  it  is  wished  that  they  should  be  retained 
they  are  small  in  bulk,  and  after  injection  a  towel 
may  be  pressed  against  the  anus.  The  basis  of  all 
is  mucilage  of  starch  except  of  E.  Asafoetidae,  in 
which  it  is  distilled  water.    The  B.  P.  contains  five  : 


^Lead  plaster  is  the  basis. 

Besin  plaster,  which  is  made  from 
lead  plaster,  is  the  basis. 

Water  and  resin  are  the  basis. 

Olive  oil  is  the  basis. 


Enema  Opii 

—  Asafcetidae 

—  Aloes 


Bulk  2§. 

„  los. 


Enema  Magnesii  Sul- 

phatis 
—  TerebinthinaB 


Bulk 


Essentise  (essences). —  Solutions  of  volatile  oils 
in  rectified  spirit  of  a  strength  of  1  in  5.  The  B.  P. 
contains — 


Essentia  Anisi  )  Dose. 

—  Menthas  Piperitae  1 10-20ni. 

Extracta.  —  Concentrated 


preparations  made 


EXTEACTA 
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either  by  evaporating  the  expressed  juice  of  plants, 
or  a  solution  of  the  soluble  constituents  of  dried 
drugs.    They  are  of  different  kinds. 

(1)  Presh  Extracts. — Heat  the  juice  expressed 
from  tbe  bruised  plant  to  212°  F.  to  coagulate  the 
albumen,  filter,  evaporate  the  filtrate  at  160°  F.  The 
B.  P.  contains  Ex.  Colchici  and  Ex.  Taraxaci.  Green 
extracts  and  acetic  extracts  are  varieties  of  fresh  ex- 
tracts that  need  special  notice. 

(2)  Green  Extracts. — Heat  the  expressed  juice  to 
130°  E.  to  coagulate  the  green  colouring  matter,  filter  it 
off  ;  heat  the  filtrate  to  200°  F.  to  coagulate  the  albu- 
men. Evaporate  the  filtrate  at  140°  F.  to  a  syrupy  con- 
sistency ;  add  the  green  colouring  matter  (which  has  no 
action,  but  is  supposed  to  improve  the  appearance),  and 
evaporate  the  whole.  The  B.  P.  contains  Ex.  Aconiti, 
Belladonn^e,  Conii,  Hyoscyami,  Lactucae. 

(3)  Acetic  Extract. — There  is  only  one.  Acetic 
acid  is  added  to  the  crushed  drug,  and  then  a  fresh 
extract  is  made.    Ex.  Colchici  Aceticum. 

(4)  Aqueous  Extracts.— Treat  dry  drugs  with 
hot,  cold,  or  boiling  water,  and  evaporate  to  a  proper 
consistency.    Examples  :  Ex.  Opii,  &c. 

(5)  Alcoliolic  Extracts. — Treat  dry  drugs  with 
proof  spirit,  rectified  spirit,  or  rectified  spirit  and  water, 
and  evaporate  to  a  proper  consistency.  Examples  : 
Ex.  Nucis  Vomicae  and  most  extracts. 

(6)  Ethereal  Extracts. — Treat  dry  drugs  with 
ether,  either  alone  or  after  making  an  alcoholic  extract, 
or  before  making  an  aqueous  or  alcoholic  extract. 
The  B.  P.  contains  :  Ex.  Filicis  Liquidum,  Ex.  Mezerei 
jEthereum,  and  Ex.  Stramonii. 

(7)  Liquid  Extracts. — These  are  aqueous  or 
spirituous,  or  aqueous  and  spirituous  extracts  evapo- 
rated to  form  concentrated  liquid  solutions  of  syrupy 
consistence.  If  aqueous,  some  spirit  is  added  to 
prevent  decomposition,  and  to  precipitate  any  albu- 
minous matter,  which  is  then  removed  by  filtration. 
Examples  :  Ex.  Belae  Liquidum,  Ex.  Hydrastis  Liqui- 
dum, &c. 
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SOLID  EXTEACTS. 
Dose, 


Extractum  Bella- 
donnsB  Alco- 
holicum 

—  Physostigmatis ) 

—  Aconiti  \ 

—  Belladonnae 
' —  Cannabis     In-  ( 

dic£e  [ 

—  Nucis  VomicaB  I 

—  Stramonii  ^ 

—  Colchici  >^ 
 Aceticum 

—  Euonymi  Sic- 

cum 

—  Gelsemii  Alco- 

holicum 

—  Nucis  Vomicae 

—  Opii 

—  Aloes    Barba-  \ 

densis 

 Socotrinae     [-2-6  gr. 

—  Cascarae  Sa- 


h2  gr. 


Extractum  Conii 

—  Papaveris 

—  Quassias 

—  Anthemidis 

—  Calumbae 

—  Colocynthidis 

Co. 

—  Gentianee 

—  Hyoscyami 

—  Jaborandi 

—  Haematoxyli 

—  Jalapae 

—  Krameriae 

—  Lactucae 

—  Lupuli 

—  Pareiras 

—  Ehei 

—  Taraxaci 

—  GlycjTrhizae 

—  Ehamni  Eran- 

gul^e 


LIQUID  EXTEACTS. 


Dose. 
2-6  gr. 


Dose. 

Extractum  Belas^ 

Extractum  Ha- 

Liquidum 

mamelidis  Li- 

—  Cascarge  Sagra- 

quidum 

2-5  TTl. 

dse  Liquidum 

—  Cinchonae  Li- 

—  Cocae  Liqui- 

quidum 

5-10  m,. 

dum 

—  Cimicifugae 

—  Glycyrrhiz£e 

Liquidum 

Liquidum 

—  Ergotae  Liqui- 

— Pareir^e  Liqui- 

dum 

dum 

—  Filicis  Liqui- 
dum 

-10-40ni. 

— Taraxaci  Liqui- 
dum ^ 

—  Hydrastis  Li- 

— Ehamni  Fran-  i 

quidum 

guise    Liqui-  1 

—  Opii  Liqui- 

dum ' 

dum 

—  Sarsas  Liqui- 
dum 

hl-45. 


GLYCBEINA,  INFUSA,  INJECTIONES 


17 


Extractum  Mezerei  .Ethereum  is  not  given  internally ; 
it  is  used  in  making  Linimentum  Sinapis  Co, 

The  extracts  of  Nux  Vomica  and  Opium,  and  the  liquid 
extracts  of  Cinchona  and  Opium  are  standardized. 

Glycerina. — Solutions  of  drugs  in  glycerine 
They  are  liquid  preparations,  used  for  external 
application,  except  Glyeerinum  Tragacanthae  (used 
to  make  pills)  and  Glycerinum  Amyli,  which  are  semi- 
solid.   The  B.  P.  contains — 

Olycerinum  Acidi  Carbolici  ]  Glycerinum  Amyli 

—  Acidi  Gallici  |  —  Boracis 

—  Acidi  Tannici  —  Plumbi  Subacetatis 

—  Aluminis  |  —  Tragacanth® 

Infnsa. — Solutions  made  by  pouring  boiling  dis- 
tilled water  upon  the  drug  to  be  extracted,  then 
covering  up  the  vessel,  agitating  horn  time  to  time, 
tisuallj  for  half  an  hour,,  sometimes  for  fifteen 
minutes,  sometimes  for  one  hour,  and  in  one  case 
for  two  hours,  and  straining.    The  filtrate  is  the 

Two  arfe  made  with  Cold  Water.  Inf.  Calxiin'bse,  to 

prevent  the  solution  of  the  starch  the  drug  contains,  and  Inf. 
Qiiassiae,  to  prev<ent  the  extractien  'of  nauseous  principles. 

For  this  last  reason  Inf.  Chiratse  and  Inf.  Cuspariae  are 
made  with  water  at  120°  T. 

Inf.  Gusso  is  not  strained. 

Two  are  compound,  vi^.  Inf.  Aurantii  Co.,  Inf.  Gen- 
tianae  Co. 

Two  contain  acid:  Inf.  Cinchonas  Acidum,  Inf.  Eos^ 
A'cidum. 

The  dose  of  all  is  I — 2§,  except  Inf.  Cusso  4— 8§,  Inf. 
Lini  ad  libitum,  and  Inf.  Bigitalis  1  —4  fluid  drachms. 

Infusions  shuold  be  made  fresh,  as  they  readily  decom- 
pose. 

Injectiones. — Concentrated  neutral  solutions  for 
injection  under  the  skin.  The  pharmacopoeial  in- 
jections are  unsatisfactory,  as  they  spoil  by  keeping. 
The  B.  P.  contains — 

c 
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Dose. 

Injeetio  Apomorphinae  Hypodermica      (1  in  50)       2 — 8^^. 
„      Ergotini  „  (1  in  2)  S—iOm,. 

Morphinse  „       (1  of  Acetate  of 

Morphine  in  10)      1— 5tti. 

Lamellae. — Small  thin  discs  made  with  gelatine 
and  gijcerine,  and  used  to  drop  into  the  eye.  They 
each  weigh  -^-^  grain.    The  B.  P.  contains^ — 

Lamella  Atropinse  (each  contains  g^^^^  gr.  sulphate  of 
atropine). 

Lamella  Cocainee  (each  contains  g^-  hydrochlorate  of 
cocaine). 

Lamella  Phy&ostigminse  (each  contains  gr.  physo- 
stigmine). 

Linimenta. — Applications  of  an  oily  or  spirituous 
consistence,  all  of  which  are  intended  to  be  rubbed 
into  the  skin  except  Lin.  Aconiti  and  Lin.  lodi, 
which  are  painted  on  it.  Most  contain  camphor, 
many  contain  olive  oil,  some  contain  spirit  or  gly- 
cerine. 

Liquores. — Solutions  in  distilled  water  of  definite 
chemical  bodies,  except  Liq.  Epispasticus  and  Liq. 
Gutta  Percha,  in  which  the  substances  in  solution 
are  not  definite  chemical  bodies,  and  in  the  latter  the 
solvent  is  chloroform. 

The  following  strengths  should  be  remembered : 


Liquor  Arsenicalis  \^  Strength. 

—  Arsenici  Hydro- 

chloricus 

—  Arsenii  et  Hy-   1  in  100, 

drargyri  lodidi  V  about  4  J 

—  Atropinae    Sul-  gr.  in  gj. 

phatis  I 

—  Morphinae  Ace- 1 

tatis  / 

—  Morphinse  Bi- 

meconatis        IJ  in  100. 

—  Cocaina3  Hydro- 

chloratis  1  in  10. 


Liquor  Morphinas    \  Strength. 

Hydrochloratis 
 Sulphatis 

—  PotassiiPerman-   1  in  100, 

ganatis  >  about  4 J 

—  Sodii  Arseniatis    gr.  in  ^j. 

—  Strychninae  Hy- 

drochloratis 

—  Trinitrini  ' 

—  Hydrargyri  Per- 

chloridj  J  gr.  in  ^j. 


LIQUOEES 
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The  following  are  the  doses  of  Liquors : 


Dose. 

Liquor  Trinitrini 

4~2tti. 

Liquor  Bismuthi" 

—  AtropinsB  Sul- 

et  Ammonii 

phatis 

1— 4tti. 

Citratis 

—  Arsenicalis 

—  Calcis  Saccha- 

—  Arsenici  Hy- 

ratus 

drochloricus 

—  Morphinae  Ace- 

— Cocainse  Hy- 

tatis 

drochloratis 

 Hydrochlo- 

—  Ferri  Acetatis 

ratis 

Fortior 

V    2— 8tti. 

 Sulphatis 

—  lodi 

—  Potassae 

—  Sodii  Arsenia- 

—  Sodae 

tis 

—  Ammonii  Ci-^ 

—  StrychninaB 

tratis  Fortior  1 

Hydrochlora- 

—  Hydrargyri  j 

tis  ^ 

Perchloridi  j 

—  Ammoniae 

—  Ammonii  Ace->| 
tatis  1 

—  Arsenici  et 

Hydrargyri 

 Citratis  y 

lodidi 

—  Potassii     Per-  j 

—  Calcii  Chloridi 

manganatis  J 

—  Chlori 

—  Calcis  ^ 

—  Magnesii   Car-  L 

—  Ferri  Acetatis 

iU — dUlU. 

 Dialysatus 

bonatis  J 

 Perchloridi 

—  Lithias  Effer-^ 

 Pernitratis 

vescens 

—  Morphinae  Bi- 

—  Magnesii  Ci- 

meconatis 

tratis 

—  Sodse  Chlori- 

—  Potassae  Effer- 

natae 

vescens 

—  Ammonii  Ace- 

— Sodae  Efferves- 

tatis  Fortior 

10— 60TTI. 

cens 

Dose. 


-25. 


2-65. 


1-4B. 


5-lOB, 


Used  only  externally : 


Liquor  Acidi  Cliromici. 

—  Ammoniae  Fortior. 

—  Antimonii  Chloridi. 

—  Calcis  Chlorinatae. 

—  Epispasticus. 

—  Ferri  Perchloridi  Fortior. 
 Persulphatis. 


Liquor  Gutta  Percha. 

—  Hydrargyri  NitratisAcidus 

—  lodi. 

—  Plumbi  Subacetatis. 

—  —     —  Dilutus. 

—  Sodii  Ethylatis. 

—  Zinci  Chloridi. 

c  2 
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Lotiones. — Aqueous  mixtures  for  external  use, 
generally  applied  on  lint,  or  washed  on  the  part. 
The  B.  P.  contains  two  : 

Lotio  Hydrargyri  Plava  and  Lotio  Hydrargyri  Nigra. 

Mella. — Mixtures  of  some  substance  with  clari- 
fied honey.    The  B.  P.  contains  only  one  : 

Mel  Boracis. 

Misturge. — Liquid  preparations  consisting  of  one 
or  more  drugs  dissolved  in  water  or  suspended  in  a 
solution  of  gum  or  some  other  thick  fluid.  The 
mixture  is  usually  flavoured,  and  is  for  internal 
administration. 

Examples  in  B.  P.  of  solutions  :  M.  Creasoti,  M.  Ferri 
Aromatica,  M.  Sennae  Composita. 

Examples  in  B.  P.  of  suspension  :  M.  Ammoniaci  (the 
gum  of  which  suspends  the  resin),  M.  Ferri  Co.  (triturated 
with  water),  M.  Greta?,  M.  Guaiaci  (suspended  in  gum),  M.  Olei 
Ricini  (suspension  aided  with  Liq.  Potassa3),  M.  Scammonii 
(suspended  in  milk). 

The  dose  of  all  is  1—2^. 

Mncilagiiies. — Mucilages  are  aqueous,  viscid 
solutions  of  gum  or  starch  used  for  suspending  in- 
soluble substances.    The  B.  P.  contains  three  : 

Mucilago  Acacige,  Mucilago  Amyli,  Mucilago  Tragacanthae. 
There  is  no  fixed  dose ;  it  is  usually  5j. 

Oleata. — Oleates  are  10  per  cent,  solutions  in 
oleic  acid,  intended  for  external  application.  The 
B.  P.  contains  two  : 

Oleatum  Hydrargyri  (solution  of  yellow  oxide  of  mercury 
in  oleic  acid). 

Oleatum  Zinci  (solution  of  oxide  of  zinc  in  oleic  acid). 

Olea. — There  are  many  oils  in  the  Pharmacopoeia. 
They  are  all  obtained  by  distillation  or  by  expression 
except  Oleum  Phosphoratum,  which  is  a  solution  of 
phosphorus  in  almond  oil.    The  B.  P.  olea  are — 


OXYMELLA,  PILULiE 
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Oleum  Crotonis 

—  Anethi 

—  Anisi 

—  Anthemidis 

—  Cajeputi 

—  Carui 

—  Caryophylli 

—  Cinnamomi 

—  Coriandri 

—  Eucalypti 

—  Juniperi 

—  Lavandulae 

—  Limonis 

—  MenthaB  PiperitaB 

—  Mentha3  Viridis 

—  Myristicae 

—  Pimentae 

—  Eosmarini 


Dose. 


1— 4ni. 


Oleum  Eutae 

—  Sabinae 

—  Phosphoratum 

—  Copaiba? 

—  Cubeba3 

—  Santali 

—  Terebinthinae 

?) 

—  Morrhuae 

—  Eicini 

—  Amygdalae 

—  Cadini 

—  Lini 

—  Olivae 

—  Pini  Sylvestris 

—  Sinapis 

—  Myristicas  e 

pressum 

—  Theobromatis 


Dose. 

}  1-4TTL. 

5— lOni. 

"1 

[•  5— 20TT1. 

10— 30m.. 
2-45. 

}  1-85. 


Not  often 
-given  in- 
I  ternally. 


Concrete 
oils. 


Oxymella. — Oxymels  are  preparations  containing 
honey  and  acetic  acid.  Besides  oxymel  the  B.  P. 
contains  only  one : 

Oxymel  Scillae.    Dose  | — 15. 

Pilulse. — Solid  spherical  bodies  containing  medi- 
cinal agents,  and  intended  to  be  swallowed  whole. 
A  mass  of  the  consistence  of  firm  clay  is  made  by 
beating  medicaments  together  in  a  mortar.  This 
mass  is  with  a  machine  divided  up  and  rolled  into 
pills.  In  order  that  they  may  not  possess  a  dis- 
agreeable taste,  they  are  often  varnished  or  sugar- 
coated.  Unless  the  constituents  are  very  heavy, 
each  pill  should  not  exceed  5  grains  in  weight.  Soap 
and  confection  of  roses  are  common  excipientsfor  pills. 
Glycerine  is  often  added,  for  it  attracts  moisture  and 
prevents  the  pill  from  getting  hard.  Pills  may  be  kept 
in  some  powder,  as  lycopodium,  to  prevent  their  stick- 
ing together.  All  purgative  pills  contain  aloes  except 
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Pilula  Ferri 
—  Ferri  Carbo- 
natis 


Dose. 


5-20  gr. 


Pil.  Scammonii  Co.  Most  pharmacopoeial  pills  are 
given  in  doses  of  about  5  to  10  grains,  except — 

Pilula  Phosphori    v  Dose. 

—  Plumbi  cum 

Opio  13—5  gr. 

—  Saponis  Com- 

posita  J 

^  Pulveres. — Powders  are  mixtures  of  finely  pow- 
dered drugs.  The  best  diluent  for  powders  is  sugar 
of  milk,  because  of  its  hardness  and  insolubility. 
The  B.  P.  contains  : 


Dose. 
|— 5  gr. 

2-5  gr. 


Pulvis  Elaterini  Co. 

—  Antimonialis  ) 

—  Opii  Co.  i 

—  Cinnamomii 

Co. 

—  Ipecacuanhae 
-  Co. 

—  Kino  Co. 

—  Scammonii  Co. 

—  Amygdalae  Co.    20 — 60  gr. 


5—20  gr. 


Pulvis  Catechu  Co. 

—  Cretae  Aroma- 

ticus 
 cum  Opio 

—  Glycyrrhiz^ 

Co. 

—  Jalapae  Co. 

—  Rhei  Co. 

—  TragacanthaB 

Co. 


Dose. 


20- 


-60 


Pulvis  Sodae  Tartaratae  Effervescens  (Seidlitz  Powder). 
(See  Sodium  Compounds.) 

Spiritus. — Spirits  are  either  simple  or  complex. 
Simple  spirits  are  solutions  (which  frequently  become 
turbid  on  the  addition  of  water,  owing  to  the  separa- 
tion of  the  substance  dissolved)  in  rectified  spirit  of — 
(a)  A  volatile  oil  (some  are  prepared  by  distillation)  : 

Spiritus   Mentha  \  Strength 


Spiritus  Cajeputi    \  Strength 

—  Cinnamomi        I   1  in  50.  Piperitae 

—  Juniperi  [    Dose       —  Myristicae 

—  Lavandulae        j  | — 15.      —  Eosmarini 

(h)  Of  camphor  : 

Spiritus  Camphorae. 
10— 30ni. 

(c)  Of  chloroform  : 

Spiritus  Chloroformi. 
20— 6OTTI. 

(d)  Of  ether: 

Spiritus  .Etheris.    Strength  1  in  3.    Dose  J — 25. 


(   1  in  50. 

{  Dose 


Strength  1  in  10.  Dose 


Strength  1  in  20.  Dose 


SUCCI,  SUPPOSITORIA,  SYRUPI,  TABELL^  23 


Complex  Spirits  are  of  varying  composition.  Tiie 
B.  P.  contains  five,  viz. : 

Spiritus  iEtheris    \  Dose. 
Co. 

 Nitrosi  H— ^S- 

—  Ammonise  Aro- 
maticus  f 


Dose. 

Spiritus  Ammoniae  \ 

Foetidus        I  i.  o-r 

—  Armoracise        (  ^  ^* 
Co.  J 


Spiritus     Eectificatus,     84  per  cent,  alcohol 

—  Tenuior  (Proof  Spirit),  49  „  „ 

—  Vini  Gallici  (Brandy),  48— 56  „ 


are  also 
pharma- 
copoeial. 


Suecus  Hyoseyami  Dose. 

—  Scoparii  [4~ IfS- 

—  Taraxaci  J 


Succi. — These  are  the  expressed  juices  of  plants, 
to  which  a  third  of  their  volume  of  rectified  spirit  is 
added  to  preserve  them.    The  B.  P.  contains  five  : 
Dose. 

Suecus  Belladonna  5 — ISin. 
—  Conii  vi— li5. 

Limonis  Suecus  and  Mori  Suecus  are  mot  preparations. 
They  are  merely  the  pharmacopoeial  names  for  ;the  expressed 
juice  of  fruits. 

Suppositoria. — Suppositories  are  conical  soHd 
bodies  containing  active  drugs  for  introduction  into 
the  rectum  or  vagina.  The  basis  is  either  oil  of 
theobroma  (which  is  solid),  curd  soap,  or  gelatine. 

Examples  :  Sup.  Hydrargyri,  Sup.  lodoformi. 

Syrupi. — Syrups  are  fluid  preparations  of  drugs 
flavoured  with  sugar. 

Examples  :  Sy.  Aurantii,  Sy.  Bhei.  The  dose  of  all  is 
about  I5  or  rather  more. 

Tabellse. — Tablets  of  chocolate,  each  weighing 
two  and  a  half  grains.  The  B.  P.  contains  only 
one  : 

Tabella  Nitroglycerini  (each  contains  jj^  gr.  pure  nitro- 
glycerine).   Dose  1 — 2. 

Tincturae. — Tinctures  are  solutions  of  the  active 
principles  of  drugs  in  spirit.  They  are  closely  aUied 
to  spirits,  from  which  most  of  them  differ  in  their 
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mode  of  preparation  and  in  the  fact  that  they  do  not 
contain  volatile  substances.  They  are  prepared 
by- 

(a)  Maceration ;  e.g.  Tinct.  Opii,  Tinct.  Aloes. 

(6)  Percolation  ;  only  one,  Tinct.  Zingiberis  Fortior. 

(c)  Maceration  and  Percolation  ;  e.g.  Tinct.  Aconiti,  Tinct. 
Ehei. 

(d)  Simple  mixing  of  ingredients  ;  e.g.  Tinct.  Chloroformi 
et  Morphinas,  Tinct.  Ferri  Perchloridi. 

Tinctures  containing  only  one  active  substance  are  simple. 
The  rest  are  compound ;  e.g.  Tinct.  Camphors  Co. 

Some  are  compound  although  it  is  not  expressed  in  their 
name  :  they  are  Tincturae  Aloes,  Catechu,  Chloroformi  et  Mor- 
phinge,  Kino,  Opii  Ammoniata,  Ehei,  and  Sennae. 


Dose. 

Tinctura  Strophanthi  2-lOni. 

—  Aconiti 

—  Belladonnse 

—  Cannabis  Indicae 

—  Cantharidis 

—  Capsici 

—  Chloroformi  et 

Morphinge  5-20tti. 

—  Gelsemii 

—  lodi 

—  Nucis  Vomicae 

—  Veratri  Viridis 

—  Zingiberis 

Fortior 

—  Colchici 

Seminum 

—  Digitalis 

—  Ergotae 

—  Ferri  Acetatis 
 Perchloridi 

—  Laricis 

—  Lobelias 
 ^therea 

—  Opii 

—  Scill^e 

—  Stramonii 

—  Sumbul 

—  Tolutana 


i0-30in. 


Tinctura  Arnicae  ■>! 

—  Asafoetidge 

—  Benzoini  Co. 

—  Camphorge  Co. 

—  Chloroformi 

Co. 

—  Cimicifugae 

—  Conii 

—  Guaiaci  Ammo 

niata 

—  Hamamelidis 

—  Hydrastis 

—  Hyoscyami 

—  Jaborandi 

—  Myrrhae 

—  Opii  Ammo- 

niata 

—  Podophylli 

—  Sabinae 

—  Valerianae  Am- 

moniata 

—  Zingiberis 

—  Aloes 

—  Aurantii 

 Eecentis 

—  Buchu 

—  Calumbae 

—  Cardamomi 

Co. 

—  Cascarillae 


Dose. 


.20— eom. 


TROCHISCI,  UNGUENTA,  VAPORES,  VINA  25 


Tinctura  Catechu  ^    Dose.       TincturaKrameriffi>,  Dose. 


■  Chiratae 

■  Cinchonae 

-  —  Co. 

-  Cinnamomi 

-  Cocci 

-  Croci 

-  Cubebas 


y  i-25. 


■  Gentianse  Co. 

■  Jalap  se 
-  Kino 


-  Lavandulae  Co. 

-  Limonis 

-  Lupuli 

-  Quassias 
QuininaB 

—  Ammoniata 

■  Khei 

■  Senegge 

■  Sennae 

■  Serpentariae 

■  Valerianae 


Tinctura  Pyrethri  is  used  as  a  constituent  of  mouthwashes. 

Trochisci. — Lozenges  or  Troches  are  solid  pre- 
parations for  taking  by  the  mouth,  and  consisting  of 
a  drug  mixed  with  gum  and  sugar. 

Examples  :  Troch.  Opii,  Troch.  Bismuthi.  The  dose  of 
each  is  from  1  to  6  in  the  course  of  the  day. 

Black  or  red  currant  paste,  or  glyco-gelatine  (when  the 
lozenge  is  called  a  pastillus),  forms  a  much  more  agreeable 
basis  than  gum  and  sugar. 

Unguenta. — Ointments  are  soft  solid  preparations 
consisting  of  a  fatty  substance  mixed  with  an  active 
drug.  They  are  spread  over  the  skin,  or  may  be 
rubbed  into  it.  They  are  only  intended  for  exter- 
nal use.  The  basis  is  either  lard,  olive  oil,  wax, 
spermaceti,  paraffin,  or  hydrous  wool  fat.  Benzoated 
lard  is  often  used  to  prevent  decomposition. 

Examples  :  Ung.  Hydrargyri,  Ung.  Opii. 

Vapores. — Inhalations  are  preparations  arranged 
for  the  inhalation  of  volatile  drugs.  The  B.P. 
contains  six : 


Vapor  Acidi  Hydrocyanici 

—  Chlori 

—  ConinsB 

—  Creasoti 

—  lodi 

' —  Olei  Pini  Sylvestris 


J  Cold  water  is  used. 
I  Heated  water  is  used. 


Vina. — Wines  are  weak  tinctures,  the  drug  being 
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extracted  with  sherry  in  all  except  Vinum  Ferri 
Citratis  and  Vinum  Quininae,  in  which  orange  wine 
is  used,  and  Vinum  Aurantii,  which  is  merely  a  fer- 
mented saccharine  solution  to  which  orange  peel  is 
added. 

With  V.  Antimoniale  and  V.  Ipecacuanhas  the  dose 
depends  upon  the  purpose  for  which  the  drug  is  used. 

Dose. 

Vinum  Colchici 


-opii 

—  Aloes  )  1 

—  Ferri  / 


Dose. 

Vinum    Ferri  \ 

Citratis  I  1 — 35. 

-  Ehei  j 
•  QuininaB  | — 1^. 

The  following  non-pharmacopceial  preparations  are  used  : 
Abstracta. — Powdered  extracts  double  the  strength  of 
the  crude  drug.  They  are  official  in  the  United  States  Pharma- 
copoeia. 

Bougies. — Solid  cylinders  impregnated  with  various 
drugs,  and  used  for  introduction  into  the  urethra  or  nose. 
They  are  made  either  of  gelatine  (to  be  dipped  in  warm  water 
before  use)  or  oil  of  theobroma  (to  be  dipped  in  oil  before  use). 

Cachets,  made  of  wafer  paper,  consist  of  two  watch- 
glass-shaped  halves.  The  drug  is  enclosed  between  them,  and 
they  adhere  when  moistened.  The  cachet  is  swallowed,  and 
thus  nauseous  drugs  are  not  tasted. 

Capsules  of  gelatine  are  used  in  the  same  way  as  cachets. 
Pills,  cachets,  and  capsules  should  be  immediately  followed  by 
enough  water  to  wash  them  down. 

Cerata  are  ointments  containing  wax,  official  in  the 
United  States  Pharmacopoeia. 

Cigarettes. — The  drug  replaces  the  tobacco  of  an  ordinary 
cigarette. 

CoUunaria. — Fluids  used  as  nasal  douches. 

CoUyria. — Fluids  used  as  eye  washes. 

Cremora. — Creams  are  preparations  having  glycerine, 
vaseline,  or  some  similar  substance  as  a  basis,  and  used  for 
external  application. 

Elixirs  are  alcoholic  liquids  containing  various  aromatic 
oils.    The  United  States  Pharmacopoeia  contains  one. 

Emulsiones. — Mixtures  in  which  the  drug  exists  as  an 
emulsion. 

Fomenta. — Fomentations  consist  of  flannels  wrung  out 
in  hot  water,  to  which  drugs  may  or  may  not  have  been  added. 
Gargarisma  is  a  fluid  preparation  used  for  gargling. 


ADMINISTEATION  OF  DRUGS 
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G-ranules  are  small  pills. 

Guttse. — Fluid  preparations  to  be  dropped  into  the  eye. 

Haustus. — A  draught.  This  term  is  used  when  only  a 
single  dose  of  a  fluid  preparation  is  required. 

InsuiHationes. — Powders  for  blowing  into  the  throat  and 
larynx. 

Lanolmum  is  an  ointment  with  hydrous  wool  fat  as  a 
basis. 

Iiinctus. — This  has  honey,  treacle,  or  some  other  thicjj 
substance  as  a  basis.  It  is  to  be  swallowed  slowly,  being 
retained  some  time  in  the  mouth. 

Massse  consist  of  substances  mixed  so  as  to  be  of  a  con- 
sistency suitable  for  making  pills.  They  are  official  in  the 
United  States  Pharmacopoeia. 

Mollinum. — A  mollinum  is  an  ointment  having  for  its 
basis  mollin,  a  superfatted  soap. 

Nebulae. — Solutions  sprayed  into  the  throat  by  means  of 
an  atomizer. 

Paste. — A  preparation  to  be  applied  as  an  ointment. 
Pastillus. — Pastils  are  lozenges  having  glyco-gelatine 
as  a  basis. 

Perles  are  small  pills. 

Pessus. — Pessaries  are  solid  preparations  made  like  sup- 
positories, and  introduced  into  the  vagina. 

Pigmentum. — A  paint  is  a  preparation  adapted  for  paint- 
ing on  the  skin,  throat,  &c. 

Triturationes  are  intimate  mixtures  of  substances  with 
sugar  of  milk.  They  are  official  in  the  United  States  Pharma- 
copoeia. 

Vaselinum. — This  term  is  applied  to  an  ointment  the 
basis  of  which  is  vaseline. 

PHARMACOJLOOY  ANI>  THERAPEUTICS. 

Before  describing  the  actions  and  uses  of  drugs 
we  must  consider  the  manner,  quantity,  and  form  in 
which  to  give  them. 

MODES  OF  ADMINISTEATION  OF  DEUGS. 

(a)  Into  the  blood-vessels  by  injection.  This  method 
is  rarely  used  in  man,  except  that  a  saline  solution  (a  tea- 
spoonful  of  common  salt  to  the  pint  of  water  at  the  tempera- 
ture of  the  body)  is  injected  into  the  veins  in  cases  of  great  loss 
of  blood. 
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(b)  Into  the  subcutaneous  tissues  by  hypodermic 
injection.  The  skin  of  the  patient,  where  it  is  lax,  should  be 
raised  between  the  thumb  and  forefinger  of  the  operator's  left 
hand  ;  the  skin  of  the  forearm  is  often  selected.  In  his  right 
hand  he  takes  a  perfectly  clean  syringe  containing  the  quantity 
of  fluid  to  be  injected,  and  fitted  with  an  aseptic  hollow  silver 
needle,  which  is  thrust  under  the  raised  piece  of  skin,  but  not 
into  the  muscles,  for  about  an  inch,  care  being  taken  to  avoid 
wounding  a  vein.  The  syringe  is  slowly  emptied,  then  withdrawn, 
and  the  thumb  pressed  lightly  upon  the  seat  of  injection  for  a 
few  seconds.  The  advantage  of  this  method  is  that  the  drug 
is  surely  and  quickly  absorbed.  The  fluid  used  must  not  con- 
tain solid  particles,  nor  be  irritating,  or  abscesses  will  result  ; 
it  must  be  aseptic,  and  therefore  if  it  is  not  freshly  prepared 
it  may  contain  a  little  carbolic  acid — or,  better  still,  boracic 
acid,  for  this  is  non-poisonous  and  non-irritating.  The  bulk 
injected  should,  if  possible,  be  about  five  minims.  For  injec- 
tions that  are  not  in  constant  use  it  is  advisable  to  keep  the 
drugs  in  the  form  of  lamellae,  and  to  dissolve  one  in  a  few 
minims  of  water  as  required. 

(c)  Into  serous  cavities  by  injection.  This  method  is 
rarely  used  in  man  except  when  the  object  is  to  antiseptically 
wash  out  a  serous  cavity,  as  the  pleura,  which  has  been  opened, 
or  to  produce  adhesive  inflammation,  as  in  the  injection  of  irri- 
tants into  the  tunica  vaginalis. 

(d)  Into  mucous  cavities. — Drugs  are  most  frequently 
given  by  the  mouth,  to  be  absorbed  from  the  mucous  mem- 
brane of  the  stomach  or  intestines,  but  the  rate  of  absorption 
is  much  slower  than  from  the  subcutaneous  tissue,  and  will 
depend  upon  whether  the  drug  is  readily  soluble  in  the  gastro- 
intestinal secretions,  and  whether  it  is  given  on  an  empty 
stomach,  in  which  case  it  will  be  quickly  absorbed  ;  or  on  a  full 
one,  when  it  will  be  slowly  absorbed.  Some  drugs,  given  by  the 
mouth  and  absorbed  from  the  stomach  or  intestines,  probably 
never  reach  the  general  circulation,  as  they  are  excreted  in 
the  bile  by  the  liver.  The  drug  must  be  in  a  pleasant  palatable 
form,  and  generally  so  combined  as  not  to  irritate. 

Drugs  are  sometimes  given  by  the  rectum — in  a  solid 
form  as  suppositories,  in  a  liquid  form  as  enemata  or 
clysters ;  but  they  are  not  dissolved  nor  absorbed  here  so 
quickly  as  in  the  upper  part  of  the  gastro-intestinal  canal. 

For  local  effects  they  may  be  given  by  the  urethra  or 
vagina  (injectionSjboug'ies,  pessaries),  or  by  the  respira- 
tory passages  (vapours,  cigarettes,  sprays,  or  nebulae 
for  inhalations ;  insufflations  for  blowing  into  the  throat 
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an(i  larynx ;  pigmenta,  gargles,  lozenges,  for  a  local 
ffect  on  the  mouth  and  pharynx  ;  nasal  douches  for  the 
nose).  For  sprays  an  atomizer  is  required.  Sometimes  volatile 
drugs,  as  chloroform  or  nitrite  of  amyl,  are  inhaled  for  their 
general  effect. 

(e)  By  the  skin. — Some  drugs  may  be  absorbed  from  the 
skin  if  mixed  with  some  fatty  substance.  In  this  way  mercury 
may  be  absorbed  by  being  rubbed  in  ;  but  drugs  are  chiefly  ap- 
plied to  the  skin  as  ointments,  plasters,  Ac,  for  their  local  effect. 

They  are  also  applied  to  the  eye  and  ear  as  drops  and  ^ 
washes. 

DOSES. 

The  study  of  doses  is  termed  Posology.  In  determining 
the  dose  the  following  considerations  have  to  be  borne  in  mind  ; 

1.  Age. — The  adult  dose  is  that  for  a  person  between 
twenty  and  sixty  years  old. 

For  children  under  twelve  add  twelve  to  the  age,  and 
divide  the  age  by  the  number  thus  obtained.  Thus  for  a  child 
aged  eight  the  dose  will  be  ^^=|  of  an  adult  dose.  From 
twelve  to  sixteen  years  from  ^  to  f  of  the  adult  dose  is  required, 
and  from  seventeen  to  twenty  years  from  -|  to  j.  There  are 
exceptions  to  this  rule  for  individual  drugs  ;  e.g.  children  take 
iron,  cod  liver  oil,  arsenic,  and  chloral  very  well,  but  they  can 
take^nly  very  small  doses  of  opium.  ^\ 

Above  sixty  years  of  age  the  dose  sliomd  slightly  dimmish 
as  age  increases. 

2.  Weight. — In  pharmacological  experiments  the  dose 
should  always  be  expressed  as  a  proportion  of  the  weight  of  the 
animal.  In  man  the  weight  is  not  often  considered,  for  it 
depends  so  much  upon  bone  and  fat,  which  are  not  active  tissues  ; 
but,  as  a  rule,  women  require  rather  a  smaller  dose  of  medicine 
than  men. 

3.  Habit. — A  man  who  is  constantly  under  the  action  of 
a  drug  becomes  very  insusceptible  to  it.  Thus  an  opium  eater 
requires  enormous  doses  of  opium  to  produce  any  effect.  A 
person  who  habitually  takes  purgatives  requires  very  strong 
ones  to  open  the  bowels. 

4.  Idiosyncrasy. — The  susceptibility  to  drugs  varies  very 
much.  Some  persons  are  salivated  by  minute  doses  of  mercury, 
others  bear  it  very  well,  and  there  is  hardly  a  drug  to  which  some- 
people  are  not  either  exceptionally  indifferent  or  susceptible. 

5.  Time  of  Administration. — Drugs  all  act  to  greatest 
advantage  when  given  so  that  their  effect  will  be  produced  at 
its  natural  time.    Thus  soporifics  act  best  when  given  in  the 
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evening,  slowly  acting  purgatives  when  given  overnight, 
quickly  acting  ones  when  given  before  breakfast,  ergot  when 
given  during  labour. 

6.  Mode  of  Administration. — We  have  seen  that  drugs 
are  rapidly  absorbed  from  the  subcutaneous  tissues.  Therefore 
a  smaller  dose  is  required  for  subcutaneous  injection  than  when 
the  same  drug  is  given  by  the  mouth,  for  absorption  is  slow 
from  the  upper  gastro-intestinal  tract.  It  is  slower  still  from 
the  rectum.  Also  certain  drugs  are  excreted  by  the  liver  or 
destroyed  in  it  when  given  by  the  stomach.  Absorption  takes 
place  quickly  with  an  empty,  slowly  with  a  full  stomach. 

7.  Mental  Emotion. — Sometimes  if  the  patient's  mind 
is  particularly  fixed  on  the  action  of  the  drug  a  small  dose  is 
powerful.  For  example,  often  if  the  patient  is  convinced  he 
will  sleep  a  very  small  dose  of  morphia  is  all  that  may  be 
required. 

8.  Temperature. —As  the  action  of  the  drug  on  the 
organism  is  often  partly  chemical,  the  temperature  must,  in 
cold-blooded  animals  and  excised  structures,  as  muscle,  &c., 
help  to  determine  its  action  ;  but  the  temperature  of  man  varies 
within  so  few  degrees  that  this  is  not  an  important  factor  in 
medicine. 

9.  Preparation  of  Drng*. — A  smaller  dose  of  a  soluble 
preparation,  as  a  tincture,  will  be  required  than  of  a  solid 
preparation,  as  a  pill,  which  will  have  to  be  slowly  dissolved 
before  absorption. 

10.  Rate  of  Excretion. — It  is  obvious  that,  other  things 
being  equal,  a  smaller  dose  will  be  required  of  a  drug  that  is 
slowly  excreted  than  of  one  which  is  rapidly  excreted. 

11.  Cumulative  Action. — Sometimes  it  is  found  that 
if  a  person  has  been  taking  a  drug  regularly,  but  without  the 
production  of  any  toxicological  symptoms,  these  will  suddenly 
develope.  This  is  said  to  be  due  to  the  cumulative  action  of  the 
drug.    It  may  be  caused  by  the  following  circumstances  : 

(a)  The  drug  may  be  absorbed  more  rapidly  than  it  is 
excreted.  This  is  the  cause  of  the  cumulative  action  of 
mercury  and  lead,  both  of  which  are^exci^etedj?  difficulty  by 
the  kidney. 

{b)  There  may  be  a  sudden  arrest  in  the  excretion  of  the 
drug.  It  is  probable  that  di^talis  and  strychnine,  when  the 
quantity  of  them  in  the  tissues  reaches  a  certain  amount, 
contract  the  renal  vessels,  and  hence  excretion  is  arrested. 

(c)  It  is  possible  that,  owing  to  an  alteration  in  the  intes- 
tinal contents,  a  drug  which  was  previously  very  slowly  dis- 
solved becomes  quickly  dissolved,  and  hence  rapidly  absorbed. 
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12.  Disease.— The  physiological  action  of  drugs,  and  con- 
sequently the  dose,  are  profoundly  modified  by  disease.  For 
example,  a  patient  with  peritonitis  will  bear  enormous  doses  of 
opium.  Antipyretics,  which  do  not  affect  a  normal  tempera- 
ture, powerfully  depress  a  febrile  temperature. 
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The  more  complex  prescriptions  consist  of — 

(1)  The  Basis,  or  principal  active  ingredient  (curare). 

(2)  The  Adjuvans,  or  that  which  assists  its  action  (cito). 

(3)  The  Corrigens,  or  that  which  corrects  its  operation 
(tuto). 

(4)  The  Constituens,  vehicle,  or  excipient,  which  imparts 
an  agreeable  form  (jucunde). 

Thus  the  object  of  every  prescription  is  to  cure  quickly, 
safely,  and  pleasantly.  For  example,  in  Pilula  Colocynthidis 
et  Hyoscyami  the  colocynth  is  the  basis,  the  aloes  and  scammony 
form  the  adjuvans,  and  the  extract  of  hyoscyamus  is  the 
corrigens  to  prevent  the  griping.  In  Mistura  Gretas  the  cinna- 
mon water  is  the  vehicle.  Many  drugs  do  not  require  any- 
thing to  assist  their  action  or  correct  their  operation. 

Incompatibility  of  ingredients  should  be  par- 
ticularly avoided  in  prescriptions.  There  are  three 
kinds  of  incompatibility  : 

(a)  Chemical  Incompatibility ;  e.g.  glucosides  should  not 
be  ordered  with  free  acids,  which  decompose  them;  nor 
alkalies,  alkaline  salts,  iodides,  or  bromides  with  alkaloids, 
for  they  precipitate  them. 

With  the  following  drugs  it  is  particularly  difiicult 
to  avoid  chemical  incompatibility  : 


Chlorine  in  solution. 

Iodine  in  solution. 

Liquid  preparations  of  Iron. 

Lead  salts. 

Zinc  salts. 

Silver  salts. 

Perchloride  of  Mercury  (espe- 
cially). 
Iodide  of  Potassium. 
All  other  Iodides, 


Permanganate  of  Potassium, 
Acetate  of  Potassium. 
Bromide  of  Potassium. 
Tannic  Acid. 
Gallic  Acid. 

Acid.HydrocyanicumDilutum. 
Mineral  Acids. 
Liquor  Potassse. 
Sulphate  of  Quinine. 
Tincture  of  Guaiacum. 
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Substances  rich  in  oxygen,  as  chlorates,  iodates,  per- 
manganates, picrates,  nitrates,  and  bichromates,  should  not 
be  mixed  with  readily  oxidizable  substances,  such  as 
charcoal,  sulphur,  iodine,  carbolic  acid,  glycerine,  turpentine, 
and  organic  compounds  generally,  for  explosive  compounds  are 
very  liable  to  be  formed. 

Poisonous  compounds  may  be  formed  by  the  admix- 
ture of  substances  in  solution  ;  e.g.  potassium  chlorate  and  the 
syrup  of  iodide  of  iron  liberate  iodine,  dilute  hydrocyanic  acid 
and  calomel  form  cyanide  of  mercury,  potassium  chlorate  and 
potassium  iodide  form  at  the  temperature  of  the  body  a 
poisonous  compound,  probably  potassium  iodate. 

If,  in  a  mixture,  incompatibles  are  inevitable,  they  should 
both  be  diluted  with  the  vehicle  before  they  are  added  to  each 
other.  The  careful  prescriber  will  avoid  combining  any  of  the 
above  incompatible  substances. 

(h)  Physical  Incompatibility. — This  occurs  when  the  mix- 
ture of  the  substances  will  not  form  a  clear  solution  ;  e.g. 
insoluble  powders  and  oils  will  not  mix  with  water,  the  addition 
of  which  to  all  spirits  and  all  resinous  tinctures,  and  to  liquid 
extract  of  male  fern,  causes  a  precipitate  ;  an  acid  and  quinine 
mixture  is  flavoured  with  liquorice,  but  the  acid  precipitates 
glycyrrhizin  ;  an  alcoholic  solution  added  to  chloral  causes  all 
the  chloral  to  rise  to  the  top. 

In  such  cases  the  aqueous  solution  may  be  thickened  so 
that  the  precipitate  is  suspended  in  it  to  form  an  emulsion, 
but  even  then  the  mixture  must  be  shaken  before  a  dose  is 
taken.  Mucilage  of  acacia  is  the  best  emulsifying  agent. 
The  substances  incompatible  with  it  are  mentioned  on  p.  6.  It 
should  be  made  perfectly  fresh.  The  addition  of  a  little  almond 
oil  improves  its  appearance.  It  is  used,  for  example,  to  sus- 
pend the  guaiac  resin  in  Mistura  Guaiaci. 

1  pt.  of  most  fixed  oils  requires  M.  Acacise  f  pt.,  water  1  pt. 
1  pt.  of  balsam  of  Peru  „  2       „  1^ 

1  pt.  of  oil  of  turpentine  ,,  1       ,,  1 

Tragacanth  is  often  used  to  form  an  emulsion  or  suspension,  and 
sometimes  yolk  of  egg  or  milk  is  employed.  Liquor  Potass^ 
much  facilitates  the  admixture  of  fixed  oils  and  water.  This, 
for  example,  is  the  object  of  the  Liquor  Potassas  in  Mistura  Olei 
Ricini.  Tincture  of  quillaia  and  tincture  of  senega  aid  the 
emulsification  of  any  oil.  Light  carbonate  of  magnesium  is  em- 
ployed to  aid  the  diffusion  of  an  oil  in  water  through  which  air 
is  to  be  inhaled,  as  in  Vapor  Olei  Pini  Sylvestris.  The  suspen- 
sion of  oil  of  turpentine  in  mucilage  of  acacia  is  a  very  common 
non-official  example  of  an  emulsion. 
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(c)  Pharmacological  Incompatibility;  e.g.  the  combina- 
tion of  purgatives  with  astringents.  Sometimes  this  is  inten- 
tional, as  in  the  occasional  addition  of  atropine  to  a  hypodermic 
solution  of  morphine.  After  the  description  of  each  drug,  those 
that  are  incompatible  with  it  will  be  enumerated. 

THE  PRESCRIPTION. 

The  details  of  a  prescription  should  be  written 
in  the  following  order : 

The  first  part  is  the  Superscription,  which  is  the  sign 
an  abbreviation  for  Eecipe,  "  Take." 

The  second  part  is  the  Inscription,  consisting  of  the  names 
of  the  drugs  in  the  genitive  case  (the  vehicle  in  the  accusative 
if  "  ad  "  is  used  with  it),  and  their  doses  in  the  accusative. 

The  third  part  is  the  Subscription,  that  is  to  say,  the 
directions  to  the  dispenser.  This  in  England  and  most  other 
countries  is  written  in  Latin,  but  in  France  and  the  United 
States  it  is  in  the  native  language. 

The  fourth  part  is  the  Signature,  that  is  to  say,  the  direc- 
tions to  the  patient  (from  L.  Signetur,"  let  it  be  labelled). 
This  is  written  in  English. 

The  fifth  part  consists  of  the  doctor's  name  or  initials  at 
the  bottom  on  the  right,  the  patient's  name  at  the  bottom  on 
the  left,  and  under  it  the  date  ;  thus  : 

Superscription. — 

Inscription, — Tincturae  Ferri  Perchloridi  5iij  (basis). 

Quininae  Hydrochloratis  gr.  xxx  (adjuvans). 

Magnesii  Sulphatis  (corrigens), 

Glycerini,  aa  gij  (corrigens). 

Infusum  Quassiae  ad  §viij  (excipient). 
Subscriptio7i.~Fisit  mistura. 

Signature. —  Take  onetablespoonful  three  times  a  day,  two 
hours  after  meals.  A.  B.  C.  (doctor's  initials). 

William  Smith,  Esq.  (patient's  name). 
16th  June,  1891  (date). 

Abbreviations. — Often  this  prescription  would  be  abbre- 
viated thus  : 

j^b    Tinct.  Fer.  Perchlor.  5iij. 
Quin.  Hydrochlor.  5ss. 
Mag.  Sulphat., 
Glycer.,  aa  §ij. 
Inf.  Quas.  ad  gviij. 
F.  m. 

Take  one  tablespoonful  thrice  a  day,  two  hours  after  meals. 
WilHam  Smith,  Esq.  A.  B.  C. 

16th  June,  1891. 
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s,  ss,  and  fs  are  abbreviations  for  semi,  a  half,  and  aa  for  ana, 
of  each. 

The  medicine  may  be  prescribed  as  a  pill  when  it  is 
required  that  the  patient  shall  carry  it  about  with  him,  when 
only  a  small  dose  is  needed,  when  it  is  desirable  that  it  shall  act 
slowly,  when  it  is  required  to  act  on  the  lower  bowel,  when  it 
is  insoluble  or  nauseous,  or  when  it  is  difficult  to  prescribe  in 
the  liquid  form.  Kaolin  is  the  best  basis  for  substances  de- 
composed by  contact  with  organic  matter,  as  permanganate  of 
potassium. 

Oils,  and  volatile,  deliquescent,  or  bulky  substances  should 
not  be  prescribed  as  pills,  as  they  require  much  solid  excipient ; 
nor  should  pills  be  used  for  substances  required  to  act  imme- 
diately. 

Abbreviations  should  be  employed  as  little  as  possible. 
Serious  mistakes  have  happened  because  the  abbreviations  have 
been  ambiguous.    The  following  are  especially  to  be  avoided  ; 
Acid.  Hydroc.  (may  be  either  Acidum  Hydrochloricum  or 

Acidum  Hydrocyanicum). 
Ext.  Col.  (       „       „     Extractum  Colchici  or  Ex- 

tractum  Colocynthidis). 
Hyd.  Chlor.      (       „       „     Calomel,    Corrosive  subli- 
mate, or  Chloral  hydrate). 
Hyd.  (       „       „     Hydrargyrum,  Hydras,  Hy- 

driodas,  Hydrochloras,  or 
Hydrocyanicus). 
Sulph.  (       „       „     Sulphur,  Sulphide,  Sulphate, 

or  Sulphite). 

Sometimes  the  signature  is  written  in  Latin,  and  it  is  often 
abbreviated.  A  list  of  such  abbreviations  is  given  in  the 
appendix. 

In  Great  Britain  it  is  always  understood,  unless  otherwise 
stated,  that  the  preparations  are  those  of  the  British  Pharma- 
copceia. 

Ad. — The  prescriber  shouM  be  careful  in  deciding  whether 
or  not  to  use  this  word  before  the  vehicle.  If  it  had  been  left 
out  in  the  prescription  just  given,  the  bulk  of  the  mixture 
would  have  been  nearly  10|  fluid  ounces,  and  the  amount  of  the 
ingredients  in  each  dose  would  have  been  less  than  was 
intended. 

Dispensing  the  Prescription. — The  dispenser  should 
bear  the  following  rules  in  mind  : — (1)  Eead  the  prescription 
through  first.  (2)  Next  write  the  directions,  so  that  they  have 
time  to  dry.  (3)  Solution  by  heat  should  not  be  used  if  more 
of  the  salt  is  ordered  than  will  dissolv  in  cold  water.    In  such 
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a  case  it  must  be  suspended.  (4)  With  fluids,  measure  them  in 
such  an  order  that  the  measure-glass  shall  be  finally  rinsed  out 
with  the  vehicle.  (5)  Use  glass  scale  pans.  (6)  Clean  and  put 
away  everything  directly  after  use.  (7)  If  in  the  slightest  doubt 
ask  the  prescriber.  (8)  If  finally  the  prescription  contains  any 
insoluble  matter,  label  "  Shake  the  bottle."  (9)  If  the  medi- 
cine is  very  poisonous,  label  it  as  such  and  use  a  distinctive 
bottle.  (10)  If  for  outward  application  only,  say  so.  (11)  In 
dispensing  substances  chemically  incompatible,  if  there  is  any 
likelihood  that  the  new  body  formed  is  dangerous,  communicate 
with  the  prescriber  before  dispensing  (e.g.  iodide  of  potassium 
prescribed  with  Spiritus  ^Etheris  Nitrosi  forms  free  iodine  ; 
alkaloids  are  precipitated  by  alkalies).  Should  there  be  no  such 
reason  against  dispensing  the  prescription  {e.g.  Liq.  Arsenicalis 
and  Liq.  Ferri  Dialysatus),  keep  the  incompatibles  as  far  apart 
as  possible  by  diluting  each  with  the  vehicle  before  mixing. 

PHARMACOLOGICAL  AND  THERAPEU- 
TICAL ACTIONS. 

When  the  action  of  a  drug  is  spoken  of,  the 
physiological  action  is  usually  understood. 

The  primary  action  is  that  due  to  the  unaltered  drug  ; 
e.g.  the  emetic  action  of  sulphate  of  zinc. 

The  secondary  action  is  that  due  to  compounds  formed 
from  the  drug  whilst  it  is  in  the  body  ;  e.g.  the  antiseptic 
effect  on  the  urine  of  Uva  Ursi  taken  by  the  mouth  is  probably 
due  to  the  fact  that  arbutin,  the  active  principle  of  Uva  Ursi, 
is  in  its  passage  through  the  kidney  decomposed  into  a  gluco- 
side  and  hydroquinone,  and  the  latter  is  a  powerful  antiseptic. 

The  direct  or  local  action  of  a  drug  is  that  produced 
on  any  organ  with  which  it  comes  in  contact ;  e.g.  the  can- 
tharidin  in  cantharides,  in  being  excreted  through  the  kidneys, 
causes  inflammation  of  them. 

The  indirect  or  remote  action  is  a  secondary  effect, 
the  result  of  the  direct  effect ;  e.g.  urari  paralyses  the  respira- 
tory muscles,  consequently  the  blood  becomes  venous,  and 
therefore  convulsions 'take  place.  In  this  case  the  venosity 
of  the  blood  and  the  convulsions  are  each  of  them  indirect 
actions  of  urari. 

It  is  clear  that  among  drugs  acting  on  the  same  parts,  the 
total  effect  will  depend  very  much  upon  which  part  is  first 
affected.  For  example,  atropine  and  urari  will  paralyse  motor 
nerves,  but  atropine  first  affects  the  terminations  of  th  vagus, 
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and  only  late  in  its  action  the  motor  nerves  of  the  voluntary 
and  respiratory  muscles  ;  hence  paralysis  and  asphyxia  are 
late  symptoms,  and  a  rapid  pulse  is  an  early  symptom.  Urari, 
however,  early  affects  the  nerve-endings  of  the  voluntary  and 
respiratory  muscles,  and  the  heart  towards  the  end  ;  therefore 
asphyxia  and  paralysis  occur  early,  and  a  rapid  pulse  is  a  late 
symptom. 

Relation  between  Chemical  Constitution  and 
Physiological  Action. — It  is  probable  that  ultimately  this 
relationship  will  be  found  to  be  very  close,  for  certain  well- 
marked  instances  of  it  have  already  been  discovered  ;  for  ex- 
ample, if  strychnine,  brucine,  and  thebaine  are  converted  into 
methylstrychnine,  methylbrucine,  and  methylthebaine,  for  the 
convulsive  action  of  each  of  the  first  three  substances  there  is 
substituted  a  paralysing  action.  With  regard  to  the  chemical 
composition,  sometimes  the  base  and  sometimes  the  acid 
appears  to  determine  the  action — for  example,  all  salts  of 
arsenic  have  the  same  effect ;  but,  on  the  other  hand,  the 
bromides  of  potassium,  sodium,  and  ammonium  are  similar  to 
each  other  in  their  action.  No  relationship  has  yet  been  made 
out  between  the  spectroscopic  characters,  the  atomic  weights, 
or  the  ismorphism  of  drugs. 

Drugs  may  be  classified  according  to  the  parts  on  which 
they  act,  and  before  describing  each  individual  drug,  a  classifi- 
cation on  this  principle  will  be  given. 

]>ivi!§ioii  I.— Drugs  acting^  upon  Organisms 
wtiicli  infest  ttie  Human  Boidy,  or  upon 
Processes  going  on  outside  it. 

Antiseptics  are  drugs  which  arrest  putrefaction, 
either  by  preventing  the  growth  of,  or  completely 
destroying,  the  micro-organisms  on  which  decomposi- 
tion depends.  Some  authors  Hmit  the  use  of  the 
word  to  those  drugs  which  prevent  the  growth  of 
micro-organisms,  and  call  those  substances  which 
destroy  the  micro-organisms  disinfectants. 

Statements  are  most  discordant  as  to  whether 
certain  substances  are  antiseptics,  and  as  to  the 
strength  of  their  antiseptic  power.  This  is  because 
antiseptics  act  differently  on  different  organisms ; 
and  the  distinction  has  not  been  drawn  between  pre- 
Venting  the  growth  of  and  destroying  micro-organisms, 
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Also  because  the  power  of  antiseptics  depends  upon 
the  temperature  at  which  they  act,  the  medium  in 
which  they  are  dissolved,  the  strength  of  the  solu- 
tion, the  time  given  them  to  act,  and  the  number  of 
micro-organisms  present  in  the  substance  to  which 
they  are  added. 

To  properly  test  the  value  of  an  antiseptic  the 
above  conditions  must  be  noted.  All  instruments 
and  substances — except  the  fluid  containing  the 
micro-organisms  to  be  tested — are  heated  so  that 
any  adventitious  micro-organisms  are  destroyed. 
A  cultivating  medium,  such  as  agar-agar  jelly, 
in  which  the  micro-organisms  will  grow,  is  se- 
lected, and  two  test-tubes,  each  containing  some  of 
it,  are  taken ;  to  one  of  these  the  supposed  anti- 
septic is  added.  Some  fluid  containing  the  micro- 
organisms is  then  added  to  both  test-tubes  ;  both 
are  plugged  with  sterilized  cotton  wool  to  prevent 
the  entrance  of  germs  from  the  air,  and  it  is  observed 
whether  the  micro-organisms  will  grow  in  the  tube 
containing  no  antiseptic,  but  not  in  that  containing 
the  antiseptic.  As  the  power  of  an  antiseptic  de- 
pends on  so  many  circumstances,  no  exact  order  of 
their  potency  can  be  given,  but  roughly  the  more 
powerful  are  placed  first  in  the  following  list ;  the 
last  are  very  feeble  : 

1.  Heat. — This  is  the  best  antiseptic,  but  a  temperature 
of  at  least  212°  F.  is  usually  required.  After  an  infectious  fever, 
clothing,  beddings  &g.,^  may  be  heated  in  a  dry  air  chamber  to 
between  200°  and  300°  F. ;;  or  what  is  far  better,  as  dry  air 
does  not  penetrate  the  spores  nearly  as  well  as  moist,  and  the 
interior  of  the  rolls  of  fabrics  often  hardly  gets  heated  at  all, 
steam  under  pressure  may  be  driven  through  them.  Another 
useful  way  is  to  boil  the  infected  things  in  water.  Surgical 
instruments  are  disinfected  in  this  way. 

2.  Perchloride  of  Mercury.--A  solution  of  1  in  1000  is 
constantly  used  for  washing  hands,  and  many  other  purposes 
connected  with  midwifery  and  surgical  operations. 

3.  Chlorine  is,  as  a  rule,  too  irritating.  Chlorine  gas, 
dise^igaged,  by  the  action  of  hydrQchloric  acid  on  black  oxide  of 
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manganese,  may  be  used  to  disinfect  a  room,  the  windows, 
chimneys,  and  doors  of  which  are  pasted  up.  Disengaged  from 
chlorinated  lime,  it  is  used  to  disinfect  urinals.  It  must  be 
remembered  that  it  attacks  and  bleaches  many  substances. 

4.  Bromine,  and  5,  Iodine  are  rarely  used,  as  they  are 
too  irritating. 

6.  Oleum  Eucalypti  is  used  in  surgery. 

7.  Carbolic  acid  is  largely  used. 

8.  Quinine,  and  9,  Salicylic  acid  are  too  expensive  for 
ordinary  use. 

10.  Iodoform  is  commonly  used  to  dust  wounds,  &c. 

11.  Boric  acid  is  used  for  many  surgical  purposes. 

12.  Chloride  of  zinc,  and  13,  Permanganate  of 
potassium  are  much  used  domestically. 

14.  Sulphurous  acid,  disengaged  by  the  burning 
sulphur,  is  used  to  disinfect  rooms. 

15.  Creasote,  16,  Benzoin,  17,  Sulphate  of  zinc, 
18,  Oxide  of  iron,  19,  Lime,  20,  Thymol,  21,  Alcohol, 
22,  Balsam  of  Tolu,  23,  Balsam  of  Peru,  are  none  of  them 
much  used. 

We  do  not  know  of  any  drugs  which,  when  taken 
internally  or  inhaled,  will  certainly  destroy  micro- 
organisms, either  in  the  gastro-intestinal  tract  or  re- 
spiratory passages,  unless  they  are  sufficiently  concen- 
trated to  be  fatal  to  the  patient.  Some  authorities, 
however,  consider  that  ft  naphthol,  menthol,  and  some 
other  substances  will  destroy  many  varieties  of  micro- 
organisms in  the  stomach  and  intestines. 

Deodorants  or  deodorizers  are  substances  which 
destroy  disagreeable  smells.  There  are  too  many  for 
enumeration.  Many  antiseptics  are  deodorizers. 
Charcoal  is  often  called  a  disinfectant,  but  it  is  merely 
a  deodorizer.    It  is  powerless  if  it  is  wet. 

Ant  izy  mo  tics. — This  is  a  word  sometimes  applied 
to  drugs  which  arrest  fermentation. 

Anthelmintics  are  drugs  which  kill  such  para- 
sitic worms  as  infest  the  alimentary  canal.  Three 
kinds  only  are  commonly  met  with  among  people 
living  in  England. 

(1)  Tapeworm  {Tcenia  solium  and  T.  mediocanellata). 
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Anthelmintics:  Pilix  Mas  (mostly  used),  Oleum  Terebin- 
tliinee,  Kamala,  Kousso,  Granati  Radicis  Cortex. 

(2)  Eound-worm  {Ascaris  lumbricoides) .  Anthelmintic  : 
Santonin. 

(3)  Thread-worm  (Oxyuris  vermicularis).  Anthelmintics  : 
Eectal  injections  of  salt  water,  infusion  of  quassia,  solu- 
tions of  iron  salts,  or  diluted  oil  of  turpentine.    It  is 

doubtful  whether  these  drugs  (except  turpentine)  relieve  the 
patient  by  killing  the  thread-worms  which  inhabit  the  rectum, 
or  merely  render  this  part  unfit  for  them  by  removal  of  mucus. 

Anthelmintics  for  the  tape-  or  round-worm 
should  be  given  when  the  alimentary  tract  is  empty. 
Hence  it  is  a  good  plan  to  give  a  dose  of  castor  oil  a 
few  hours  before  the  anthelmintic,  so  as  to  ensure 
that  the  drug  comes  in  contact  with  the  worm.  To 
expel  the  dead  parasite  a  purgative  should  be  given 
a  few  hours  after  the  anthelmintic.  Purgatives  used 
for  this  purpose  are  called  Vermifuges.  Vermicide 
is  a  term  sometimes  apphed  to  drugs  which  kill 
intestinal  entozoa. 

Antiparasitics  or  parasiticides  are  substances 
which  destroy  parasites.  The  term  is  usually  applied 
to  those  which  destroy  parasites  infesting  the  skin. 

(1)  For  the  various  forms  of  tinea  the  following  are 
used  :—  Mercurial  preparations,  especially  the  oleate,  tincture 
of  iodine,  glycerine  of  carbolic  acid,  an  ointment  of  pyro- 
gailic  acid,  a  boric  acid  lotion,  salicylic  acid  lotion, 
acidum  sulphurosum,  formalin,  and  thymol ;  and  if  the 
patches  are  small,  severe  irritants,  as  croton  oil,  cantha- 
rides,  and  chrysarobin  ointment.  T.  versicolor  never  re- 
quires severe  irritants. 

(2)  As  a  parasiticide  for  itch,  sulphur  ointment  is 
generally  used.  Balsam  of  Peru  and  Storax  are  also 
effectual. 

(3)  Pediculi  vestimentorum  will  be  killed  by  any  mild  para- 
siticide.   Unguentum  Staphisagrise  is  often  used. 

(4)  Pediculi  capitis  and  pediculi  pubis  are  also  easily 
killed  by  mild  parasiticides  ;  mercurials  are  commonly  em- 
ployed, so  also  is  Unguentum  Staphisag^rise. 

Antiperiodics  are  drugs  which  arrest  the  return  of 
diseases  which  recur  periodically. 
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They  are  cinchona  "bark,  quinine  and  its  salts  (by  far 
the  most  powerful),  cinchonine,  arsenious  acid,  eucalyp- 
tus, Hydrastis,  salicin,  salicylic  acid,  and  berberine. 

They  are  used  for  all  forms  of  intermittent  fever  and  neuralgia. 

Division  II.— Dru^^s  acting:  on  the  Blood. 

A.  Drugs  acting  on  the  Plasma. — Many  sub- 
stances must  after  absorption  exist  in  solution  in 
the  plasma,  and  purgatives,  diuretics,  and  diapho- 
retics must  alter  the  composition  of  the  plasma  by 
abstracting  substances  from  it ;  but  when  drugs  are 
given  with  the  object  of  acting  on  the  plasma  it  is 
in  order  to  render  it  more  alkaline,  for  we  know  no 
drugs  which  will  make  it  acid,  or  even  markedly 
reduce  the  natural  alkalinity  of  the  plasma,  as  the 
mineral  acids  can  only  exist  in  it  in  the  form  of 
neutral  salts. 

The  alkalizers  of  the  plasma  are  salts  of — 


This  is  approximately  the  order  of  their  alkalizing  power. 
Potassium  is  certainly  the  most  powerful.  Calcium  is  very 
feeble. 

The  citrates  and  tartrates  of  these  metals  are 
decomposed  in  the  plasma  into  alkaline  carbonates. 
An  extremely  valuable  property  of  alkalizers  is  the 
power  they  have  of  uniting  with  uric  acid  in  the 
plasma,  and  forming  urates,  which  are  much  more 
soluble  than  free  uric  acid.  The  diuretic  effect  of 
the  alkali  aids  the  excretion  of  the  urates. 

Therapeutics. — The  chief  use  of  alkalies  is 
their  administration  in  gotU,  in  which  disease  the 
uric  acid  is  greatly  in  excess  in  the  plasma.  As  the 
treatment  has  to  be  continued  for  some  time,  a  pre^ 
paration  which  does  not  upset  digestion,  such  as  the 
citrate  of  potassium,  is  usually  preferred,  or  the 
citrate  of  lithium,  for  the  lithium  compound  of  uric 
acid  is  the  most  soluble.    For  the  same  purpose  the 


(1)  Potassium. 

(2)  Sodium. 

(3)  Ammonium. 


(4)  Liitliium. 

(5)  Magnesium. 

(6)  Calcium. 
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numerous  natural  alkaline  waters  are  frequently 
prescribed. 

In  lead- poisoning  the  lead  is  locked  up  in  the 
tissues  in  a  very  sparingly  soluble  form.  Iodide  of 
potassium  is  given  because  some  authorities  believe 
it  increases  the  solubility  of  lead  in  the  plasma,  and 
consequently  facilitates  its  excretion  by  the  kidneys. 

Alkalies  have  been  largely  used  in  rheumatic  fever, 
on  the  assumption  that  there  is  a  deleterious  agent 
in  the  plasma,  and  that  its  solubility  is  increased  by 
increasing  the  alkalinity  of  the  plasma ;  but  this 
treatment  has  now  been  abandoned  in  favour  of  that 
by  salicylates.  For  the  same  theoretical  reason  alka- 
lies have  been  given  in  rheumatoid  arthritis. 

Purgatives,  diaphoretics,  and  diuretics  necessarily 
alter  the  composition  of  the  plasma,  and  are  largely 
used  when  there  is  much  oedema  of  any  part,  or 
effusion  into  serous  cavities,  in  the  hope  that  as  fast 
as  these  remedies  drain  off  fluid  from  the  plasma  it 
will  be  replaced  by  that  which  is  effused  patho- 
logically. Also  they  are  given  in  conditions,  as 
uraemia,  in  which  it  is  thought  that  there  are 
poisons  in  the  blood,  in  order  that  their  excretion 
may  be  hastened. 

The  composition  of  the  plasma  can  also  be  altered 
directly  either  by  venesection  or  transfusion. 

B.  Drugs  acting  on  the  Red  Corpuscles. — The 
most  important  are  those  which  can  increase  the 
amount  of  haemoglobin  when  that  is  deficient. 
Strictly  speaking,  all  these  have  a  pathological  and 
not  a  physiological  action,  for  we  know  of  no  drugs 
which  will  increase  the  amount  of  iron  in  perfectly 
healthy  blood.    These  drugs  are  called  haematinics. 


They  are — 

(1)  Iron  and  its  salts. 

(2)  Arsenious  acid. 

(3)  Fermangfanate  of 

potassium. 

(4)  Salts  of  copper. 


(5)  Hydrochloric  acid 

(doubtful). 

(6)  Potassium  salts 

(doubtful). 

(7)  Phosphorus  (doubt- 

ful). 
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They  not  only  increase  the  quantity  of  haemo- 
globin in  each  corpuscle,  but  also  the  number  of  red 
corpuscles.  Their  action  is  much  aided  by  good 
food,  fresh  air,  and  attention  to  the  general  health, 
and  especially  to  the  digestive  organs.  The  mode  of 
action  of  these  h^matinics  is  very  obscure,  and  will 
be  discussed  under  each  drug.  Iron  is  by  far  the 
most  important  and  effectual. 

Indirect  hsematinics  are  drugs  which  benefit  the 
patient  by  removing  some  obvious  cause  for  his  defi- 
ciency in  haemoglobin,  or  anaemia,  as  it  is  generally 
termed.  Such  are  mercury,  given  for  syphilis, 
quinine  for  ague,  &c. 

Alcohol  and  quinine  diminish  the  oxygenating  power  of 
the  blood,  for  they  render  oxyhaamogiobin  a  more  stable  com- 
pound than  it  usually  is,  but  their  action  in  this  direction  is 
slight.  Citrates  and  tartrates  of  the  alkaline  metals  are  par- 
tially oxidized  to  carbonates  at  the  expense  of  the  oxygen  of 
the  red  blood-corpuscles. 

The  size  of  the  red  blood-corpuscles  is  said  to  be  diminished 
by  carbonic  acid,  quinine,  and  morphine,  and  to  be  increased 
by  oxygen  and  hydrocyanic  acid,  and  their  number  is  said  to 
be  increased  by  small  doses  of  mercury. 

A  large  amount  of  sodium  chloride  causes  the  red  cor- 
puscles to  pass  rapidly  through  the  walls  of  the  capillaries. 

Quinine  and  hydrocyanic  acid  diminish  the  ozonizing  power 
of  the  blood. 

There  are  some  drugs  which  are  not  employed 
therapeutically  for  their  action  on  the  blood,  which 
are  nevertheless  very  important  physiologically  and 
toxicologically,  for  they  kill  by  altering  the  composi- 
tion of  the  haemoglobin,  thus  preventing  its  unit- 
ing with  oxygen.  Such  are  carbonic  oxide,  which 
turns  out  the  oxygen  from  oxy haemoglobin,  hydro- 
cyanic acid,  which  forms  cyano-haemoglobin,  and 
chlorate  of  potassium.  Acetanilide,  phenazone,  phen- 
acetin,  and  nitrites,  especially  amyl  nitrite,  convert 
the  hemoglobin  into  methaemoglobin ;  acetanilide, 
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amyl  nitrite,  and  chlorate  %f  potassium,  like  pyro- 
gallic  acid,  destroy  the  red  corpuscles. 

Phosphorus,  arsenic,  sulphuretted  hydrogen,  turpentine, 
iodine,  and  sulphur  also  reduce  oxyhsemoglobin.  Phosphorus 
is  especially  destructive  to  the  blood. 

When  freshly  drawn  blood  is  exposed  to  the  air  its  oxidi- 
zation is  diminished  by  hydrocyanic  acid,  alcohol,  chloroform, 
quinine,  morphine,  nicotine,  strychnine,  and  brucine. 

C.  Drugs  acting  on  the  White  Corpuscles.— Most 
if  not  all  drugs  which  are  poisons  to  amoebae  are 
poisons  to  white  corpuscles  when  applied  in  sufficient 
strength,  which,  however,  is  rarely  the  case  in  the 
human  body.  All  irritants  which  set  up  inflamma- 
tion cause  the  white  blood-corpuscles  to  wander 
through  the  capillary  walls ;  and  all  the  cinchona 
alkaloids,  viz.  quinine,  quinidine,  cinchonine,  and 
cinchonidine,  have  the  power  of  arresting  this  migra- 
tion :  of  these,  quinine  is  the  most  powerful.  Sulphate 
of  beberine  and  acetanilide  are  also  powerful.  If 
the  quinine  is  circulating  in  the  capillaries,  it  pre- 
vents the  white  corpuscles  from  wandering  out ;  if  it 
is  applied  to  the  outside  of  the  vessels,  it  prevents  the 
corpuscles  from  wandering  away  from  the  vessel 
through  the  wall  of  which  they  have  passed. 

Veratrine  applied  to  white  corpuscles  outside  the  body 
kills  them. 

Myrrh  and  other  aromatics  are  said  to  increase  their  pro- 
duction by  increasing  absorption  from  the  intestine. 

The  following  facts  do  not  fall  under  any  of  the  previous 
readings  : — Poisonous  doses  of  mercury  increase  the  fluidity  of 
iihe  blood,  impair  its  power  of  coagulation,  and  diminish  the 
solids  in  it.  Cod  liver  oil  increases  the  solids  of  the  blood. 
Iodide  of  potassium  is  said  toincrease  its  power  of  coagulation  ; 
other  substances  doing  this  will  be  described  under  astringents. 

division  III.— I>rugs  acting:  on  the  Cardiac 

Mectianism. 

The  heart  is  capable  of  spontaneously  originating 
impulses  which  in  health  begin  in  the  sinus  venosus, 
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and  spread  downwards  over  the  auricle  and  the 
ventricle  to  the  apex.  It  used  to  be  considered  that 
these  movements  were  due  to  spontaneous  impulses 
proceeding  from  the  cardiac  ganglia  surrounding 
chiefly  the  entrance  of  the  superior  and  inferior  venaB 
cavge,  the  entrance  of  the  pulmonary  veins,  and  the 
auriculo-ventricular  groove  ;  but  we  now  know  that 
there  is  no  certain  evidence  that  these  ganglia  origi- 
nate impulses,  and  most  of  the  evidence  goes  to  show 
that  the  contraction  of  the  muscular  fibres  is  due  to 
spontaneous  impulses  arising  in  them.  This  con- 
tractile power  of  the  muscular  fibres  can  be  inhibited 
by  the  vagus,  the  fibres  of  which  proceed  from  the 
vagal  nucleus  in  the  medulla,  and  can  be  augmented 
by  the  augmentor  or  accelerator  nerve -fibres,  which 
proceed  downwards  in  the  cervical  spinal  cord  to  the 
upper  dorsal  nerves,  from  which  they  pass  through 
the  first  thoracic  ganglion  to  the  sympathetic,  and 
so  to  the  cardiac  plexus,  and  thence  to  the  heart. 
"We  are  ignorant  of  any  function  for  the  cardiao 
ganglia  ;  we  know  that  meduUated  nerve-fibres  lose 
their  medulla  in  them,  and  that  more  fibres  proceed 
from  them  than  enter  them.  Possibly  they  have  a 
nutritive  function.  We  have  therefore  only  to  con- 
sider the  action  of  drugs  on  the  muscular  substance 
of  the  heart,  on  the  vagal  or  inhibitory  fibres,  on 
the  vagal  centre,  on  the  augmentor,  accelerator,  or 
sympathetic  fibres,  and  on  the  accelerator  centre. 
The  centres  are  remarkably  easily  affected  by  afferent 
impulses,  proceeding  from  the  heart  itself  or  from 
almost  any  part  of  the  body.  Our  information  con- 
cerning the  action  of  drugs  on  the  heart  of  man  is 
necessarily  rather  inexact,  for  many  experiments  are 
difficult  to  perform  upon  the  mammalian  heart,  con- 
sequently the  cold-blooded  animals  have  been  largely 
used  ;  and  as  some  differences  are  observed  among 
them — for  example,  between  the  frog  and  the  tortoise 
— it  is  probable  that  the  deductions  drawn  from  ex- 
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periments  upon  the  hearts  of  warm-blooded  animals 
are  not  wholly  applicable  to  man.  In  the  following 
account  of  drugs  the  action  described  is  that  of  a 
moderate  dose;  the  action  of  a  very  large  dose„is_ 
generally  the  reverse  of  that  of  a  moderate  dose. 

A.  Drugs  acting  upon  the  Heart  directly.—Our 
knowledge  of  these  has  been  gained  by  studying 
the  action  of  drugs  upon  excised  hearts  or  pieces 
of  the  heart,  and  the  action  of  drugs  locally  applied 
to  the  heart,  either  by  gently  applying  a  solution 
externally,  or  internally  by  means  of  a  perfusion 
canula.    It  is  difficult  to  decide  whether  a  drug  acts 
upon  the  muscular  fibre  itself,  or  upon  the  fine  nerves 
between  these  fibres,  so  that  no  attempt  will  here  be 
made  to  distinguish  between  these  actions.    As  the 
apex  of  the  heart  contains  fewer  nerves  than  the  rest 
of  the  organ,  it  has  been  concluded  that  if  a  drug  acts 
upon  the  apex,  when  it  is  cut  off  from  the  remainder 
of  the  heart,  it  acts  upon  the  muscle  only  ;  but  it  would 
be  difficult  absolutely  to  deny  the  existence  of  fine 
nerve-fibres  in  the  apex.    The  vagus  or  inhibitory 
nervous  mechanism  has  been  much  more  studied  than 
the  accelerating.  The  effect  of  stimulating  the  muscle 
may  be  either  to  increase  the  rate  or  the  force  of  the 
beat,  or  to  do  both  ;  that  of  stimulating  the  minute 
branches  of  the  vagus  or  its  terminations  in  the  heart 
will  be  either  to  diminish  the  rate  or  the  force  of  the 
beat,  or  both  ;  and  the  effect  of  stimulating  the  accele- 
rator fibres  will  be  just  the  opposite  ;  and  in  each  of 
these  three  cases  the  effect  of  paralysing  will  be  the 
reverse  of  stimulating.    The  distinction  between  a 
stimulating  effect  on  the  terminations  of  the  vagus 
and  a  depressing  effect  on  the  terminations  of  the 
accelerator  nerves  might  be  determined  by  observing 
the  effect  of  stimulation  of  each  of  these  nerves  before 
and  after  the  local  application  of  the  drug,  provided 
that  it  has  been  shown  that  the  muscle  itself  is  not 
affected  by  the  drug  ;  but  this  is  often  difficult  to 
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prove.  It  is  easily  seen  that  the  complexity  of  the 
problem  is  so  great  that  it  will  be  most  convenient 
to  classify  the  drugs  which  act  locally  on  the  heart 
by  the  effect  they  produce,  without  attempting  to  say 
whether  they  act  on  the  muscle  or  nerve  terminations. 
Drugs  increasing  the  force  of  the  contraction  : 

(1)  Digitalis.  (6)  Caffeine. 

(2)  Strophanthus.  (7)  Veratrine. 

(3)  Squill.  (8)  Erythrophloeum. 

(4)  Saponine.  (9)  Barium  Salts. 

(5)  Convallaria  Majalis. 

(In  large  doses  these  drugs  in  frogs  always  cause  arrest  of 
heart  in  systole ;  in  mammals  the  final  arrest  may  be  in  diastole 
with  some,  e.g.  digitalis.    They  all  slow  the  pulse.) 

(12) 


(10)  Dilute  solutions  of 

salts  of  the  alka- 
line metals. 

(11)  „  of  copper  double 
salts. 


Dilute    solution  of 
zinc  double  salts. 

(13)  „    of  chloral. 

(14)  Physostigmine. 

(15)  Camphor. 


These  drugs  have  the  same  action  without  the  final  arrest  in 
systole.    The  rate  of  the  pulse  is  not  markedly  altered. 

Drugs  the  chief  action  of  which  is  to  decrease  the  force  of 
the  contraction,  usually  with  stoppage  in  diastole  : 


(1)  Dilute  acids. 

(2)  Strong-  solutions  of 

salts  of  the  alka- 
line metals. 
„  of  barium  salts. 
„  of copper  double 
salts. 

„  of  zinc  double 
salts. 


(3) 
(4) 

(5) 


(6)  Strong*  solutions  of 
chloral. 

(7)  Muscarine. 

(8)  Pilocarpine. 

(9)  Saponine  (large  doses) 

(10)  Apomorphine. 

(11)  Emetine. 

(12)  Salicylic  acid  (large 
doses). 

Drugs  an  important  action  of  which  is  to  increase  the  rate 
of  the  cardiac  beat : 

(1)  Atropine.  (5)  Cocaine. 

(2)  Hyoscyamine.  (6)  Sparteine. 

(3)  Daturine.  (7)  Saponine. 

(4)  Duboisine. 

Drugs  an  important  action  of  which  is  to  slow  the  rate  of 
the  cardiac  beat  (see  also  first  list  given  above)  : 
(1)  Muscarine.  |     (2)  Pilocarpine. 
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Drugs  which  increase  both  the  force  and  the  number  of 
the  beats  : 


(1)  Alcohol. 

(2)  Ether. 

(3)  Chloroform. 

(4)  Anaesthetics. 


(5)  Arsenical  salts. 

(6)  Quinine. 

(7)  Strychnine. 


Drugs  which  decrease  both  the  force  and  the  number  of 
the  beats  : 


(1)  Antimony  salts. 

(2)  Aconite. 

(3)  Hydrocyanic  acid. 


(4)  Ergot. 

(5)  Veratrum  Viride. 

(6)  Cevadilla. 


B.  Drugs  acting  on  the  Vagus  Centre. — If  we 

observe  that  the  giving  of  a  drug  to  an  animal  alters 
the  beat  of  the  heart,  but  that  this  alteration  can  be 
done  away  with,  either  by  cutting  the  vagi  or  stimu- 
lating the  peripheral  end  of  the  nerve — if  one  only 
of  them  be  cut — we  may  conclude  that  the  drug  acted 
on  the  vagus  centre  in  the  medulla. 

Drugs  which  stimulate  the  vagus  centre  ;  that  is  to  say, 
the  pulse  is  slowed,  but  this  slowing  disappears  on  section  of 
the  vagi : 

(Del- 


(12)  Staphisagria 
phinine). 

(13)  Atropine. 

(14)  Hyoscyamine. 

(15)  Daturine. 

(These  last  three  only  very 
early  in  their  action.) 

(16)  Increased  blood- 

pressure. 

(17)  Venous  blood. 


(1)  Chloroform. 

(2)  Chloral  hydrate. 

(3)  Butyl  chloral. 

(4)  Aconite. 

(5)  Veratrum  Viride. 

(6)  Nicotine. 

(7)  Digitalis. 

(8)  Strophanthus. 

(9)  Squill. 

(10)  Convallaria  Majalis. 

(11)  Hydrocyanic  acid. 

Drugs  which  depress  the  vagus  centre  :  Large  doses  of  the 
drugs  mentioned  in  the  last  list,  and  drugs  which  diminish  the 
blood-pressure,  such  as  nitrite  of  amyl. 

C.  Drugs  acting  on  the  Accelerating  Centre. — 

We  do  not  know  anything  of  drugs  which  depress 
this.  Some  probably  stimulate  it,  for  their  adminis- 
tration renders  the  pulse  still  more  rapid  after  the 
vagi  have  been  cut. 
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They  are — 

(1)  Ammonia.  I     (3)  Picrotoxine. 

(2)  CaiFeine.  |     (4)  Delphinine. 

(5)  Any  drugs  which  make  the  blood  venous. 

Therapeutics. — The  drugs  most  used  for  their 
action  on  the  heart  are  digitaUs,  squill,  strophan- 
thus,  convallaria  majalis,  caffeine,  alcohol,  ether, 
chloroform,  strychnine,  belladonna,  aconite,  anti- 
mony, and  hydrocyanic  acid.  The  therapeutic  indi- 
cation for  each  of  these  drugs  will  be  found  given 
under  the  individual  drug. 

]>ivii§ioii  IV,— I>riigs  acting  on  the  Vessels. 

These  are  usually  studied  either  by  directly 
observing  alterations  in  the  size  of  the  vessels  in 
some  thin  structure,  such  as  the  ear  of  a  rabbit,  the 
mesentery,  tongue,  lung,  web,  or  mylo-hyoid  of  a  frog, 
or  the  wing  of  a  bat ;  or  the  rate  of  the  flow  may  be 
observed.  This  can  be  conveniently  done  by  cutting 
some  part,  as  the  toes  of  a  frog,  and  noticing  the 
rate  at  which  the  blood  flows  from  the  cut  vessels  with 
and  without  the  administration  of  the  drug  to  the 
animal.  It  is  often  necessary  that  an  artificial  circu- 
lation should  be  maintained  ;  for,  if  not,  it  might  be 
difficult  to  prove  that  the  alteration  in  the  quantity 
of  blood  flowing  from  the  cut  surface  was  not  due  to 
influences  acting  on  the  cardiac  mechanism.  In  order 
to  determine  if  the  changes  are  due  to  local  or  central 
effects,  it  is  necessary  to  destroy  the  spinal  cord,  or  to 
cut  the  nerves  going  to  the  part.  When  a  drug  is 
applied  locally,  as  to  the  mesentery,  and  the  vessels 
alter,  if  the  nerves  going  to  the  part  are  not  cut,  it  is 
difficult  to  say  whether  this  alteration  is  direct  or 
reflex. 

Drugs  are  applied  to  the  interior  of  vessels  by 
injecting  them  into  the  circulation. 

We  know  that  each  vessel  is  controlled  by 
vaso-constrictor  and  vaso-dilator  nerves,  and  that 
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these  proceed  by  different  paths  from  the  central 
nervous  system,  but  we  do  not  know  by  which  set 
of  nerves  drugs  act ;  probably  some  by  the  vaso-con- 
strictor,  and  some  by  the  vaso-dilator.  We  can  only 
classify  the  drugs  into  those  which  dilate  or  contract 
the  vessels  by  local  action,  and  those  which  produce 
these  effects  through  their  action  on  the  central 
nervous  system.  When  a  drug  acts  locally  we  can- 
not tell  whether  it  acts  on  the  muscle  in  the  wall 
of  the  vessel,  or  on  the  nerve  terminations. 

It  of  course  follows  that  drugs  acting  on  the 
heart,  or  on  a  large  vascular  area,  will  considerably 
modify  the  blood-pressure. 

A.  Drugs  acting  locally  on  Vessels. 

Drugs  which  when  locally  applied  to  vessels,  dilate  them  : 


(1)  Liquor  Ammoniae. 

(2)  Nitrate     of  silver 

(strong). 

(3)  Chloride     of  zinc 

(strong). 

(4)  Nitrate  of  copper. 

(5)  Sulphate  of  copper 

(strong). 

(6)  Nitrate  of  mercury. 

(7)  Arsenious  a,cid^ 

(8)  Chloride    of  anti- 

mony. 

(9)  Tartarated  anti- 
mony. 

logine. 
Bro] 


(10) 

(11) 
(12) 
(13) 


(14) 
(15) 
(16) 


iromme. 
Chlorine. 
Mineral  acids 

(strong). 
Alcohol. 
Ether. 

Chloroform  (the  last 


three  if  prevented 
from  evaporating). 

(17)  Carbolic  acid. 

(18)  Creasote. 

(19)  All  volatile  oils,  as 

oil  of  turpentine,  and 
many  substances  con- 
taining them,  as  mus- 
tard, ArmoraciaB  Ba- 
dix,  &c. 

(20)  Senega. 

(21)  Chrysarobinum. 

(22)  Ipecacuanha. 

(23)  Capsicum. 

(24)  Mezereon. 

(25)  Croton  oil. 

(26)  Camphor. 

(27)  Cantharides. 

(28)  Phosphorus. 

(29)  Warmth,  however  ap- 

pHed,  but  usually  as 
a  poultice. 


Irritants. — All  the  above,  as  they  dilate  the  vessels,  are 
often  spoken  of  as  vascular  irritants. 

Rubefacients  are  drugs  which,  when  locally 
applied  to  the  skin,  cause  it  to  become  red  because 
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of  the  vascular  dilatation  induced.  All  the  above 
drugs  are  rubefacients. 

Vesicants. — Many  of  these  drugs  are  sufficiently 
powerful  irritants  to  cause  inflammation.  If  this 
goes  no  further  than  the  exudation  of  plasma  from 
the  vessels,  and  this  plasma  collects  under  the  epi- 
dermis to  form  vesicles,  the  drug  causing  the  pro- 
duction of  vesicles  is  said  to  be  a  vesicant ;  e.g.  can- 
tharides. 

Pustulants  are  such  of  the  above  drugs  as  are 
sufficiently  powerful  irritants  to  cause  the  inflam- 
matory process  to  proceed  to  the  passage  of  leuco- 
cytes through  the  walls  of  the  capillaries.  They 
collect  in  the  vesicles,  which  consequently  become 
pustules  ;  e.g.  croton  oil. 

Escharotics  or  caustics  are  the  most  powerful  of 
all  the  above  drugs.  Their  local  application  kills  the 
part  to  which  they  are  immediately  applied,  and  sets 
up  vascular  dilatation  of  the  surrounding  area ;  e.g. 
strong  nitric  acid,  chloride  of  zinc,  nitrate  of  silver, 
and  arsenious  acid. 

Counter-irritant. — It  has  been  shown  by  experi- 
ments on  animals  that  when  the  vessels  of  the  skin 
are  dilated  by  the  application  of  an  irritant,  those  of 
the  subjacent  viscera  are  often  reflexly  altered  in  size. 
The  same  is  probably  true  of  man.  An  irritant  is 
called  a  counter-irritant  when  it  is  applied  to  the  skin 
with  the  object  of  altering  the  size  of  the  vessels  of 
the  subjacent  viscera.  It  is  particularly  to  be  re- 
membered that  the  action  is  a  reflex  nervous  one,  and 
is  in  no  way  due  to  the  withdrawal  of  blood  into  the 
dilated  vessels  of  the  skin. 

Drugs  which,  when  locally  applied  to  vessels y  contract  them. 

These  may  act  in  two  ways,  either  by  contracting 
the  muscular  coat  of  the  vessels,  or  by  coagulating 
the  albuminous  fluids  around  them,  the  coagulum 
by  its  contraction  constricting  the  vessels. 

ma 
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Those  which  act  on  the  muscular  coat  of  the  vessels  : 


(1)  Cold,    however  pro- 

duced ;  hence  rapidly- 
volatilizing  sub- 
stances, as  ether. 

(2)  Iiead  salts. 

(3)  Dilute     solutions  of 

silver  salts. 


(4)  Dilute  sulphuric  acid. 

(5)  Alum. 

(6)  Hamamelis. 

(7)  Acetanilide. 

(8)  Fhenazonum. 


All  the  above,  except  the  last  two,  are  used  in  medicine 
to  contract  vessels.  The  following  have  been  shown  by 
experiments  in  the  laboratory  to  cause  contraction  of  small 
arteries  through  which  they  circulate. 

Salts  of  copper,  zinc,  tin,  platinum,  barium,  all  cause 
powerful  contraction. 

Salts  of  lithium,  calcium,  strontium,  magnesium,  cadmium, 
nickel,  cobalt,  and  iron  cause  slight  contraction. 

Those  which  coagulate  the  albuminous  fluids  around  the 
vessels  : 


(1)  Tannic  acid  and  all 

substances  contain- 
ing it ;  e.g.  galls,  kra- 
meria  root,  kino, 
haBmatoxylin  wood, 
hamam  lis,  cinna- 
mon,eucalyptus  gum, 
and  catechu. 


(2)  Lead  salts. 

(3)  Silver  salts. 

(4)  Zinc  salts. 

(5)  Copper  salts. 

(6)  Alum. 

(7)  Per-salts  of  iron. 

(8)  Bismuth    salts  to 

slight  extent. 


B.  Drugs  which  act  on  the  Vaso-motor  Centres. 

Drugs  which,  by  their  action  on  the  vaso-motor  centreSj 
dilate  the  vessels : 


(1) 


(nitro- 


Trinitrin 

glycerine), 
Nitrite  of  amyl. 
Nitrite  of  sodium. 
Spiritus  iEtheris 

Nitrosi. 
Belladonna. 

(6)  Stramonium. 

(7)  Hyoscyamus. 

(8)  Alcohol. 

(9)  Ether. 


(2) 
(3) 
(4) 

(5) 


(10)  Chloroform. 

(11)  Chloral. 

(12)  Tartar  at  ed  Anti- 

mony. 

(13)  Aconite. 

(14)  Ipecacuanha. 

(15)  Iiobelia. 

(16)  Tobacco. 

(17)  Veratrine. 

(18)  Hydrocyanic  acid. 

(19)  Opium  (slightly). 
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Some  of  the  substances,  which  in  small  doses  contract  the 
vessels  by  central  action,  in  large  doses  dilate  them  ;  viz. 
digitalis  and  squill. 

Drugs  which,  by  their  action  on  vaso-motor  centres,  cause 
contraction  of  vessels : 


(1)  Ergrot. 

(2)  Digitalis. 

(3)  Strophanthus. 

(4)  Squill. 


(5)  Hamamelis. 

(6)  Strychnine. 

(7)  Lead  salts  (slightly). 

(8)  Ammonia  (slightly). 


Also,  for  a  very  short  early  period  of  their  action,  some 
substances  whose  main  action  is  to  dilate  the  vessels  by  their 
central  action ;  viz.  belladonna,  stramonium,  hyoscyamus, 
alcohol,  ether,  chloroform,  hydrocyanic  acid,  and  veratrine. 

Astringents  are  drugs  which  diminish  the  size  of 
the  vessels,  and  thus  decrease  the  amount  of  exuda- 
tion from  them. 

Styptics,  or  Haemostatics,  are  drugs  which  stop 
bleeding.  They  comprehend  all  astringents,  espe- 
cially cold,  lead  and  copper  salts,  hamamelis,  ergot, 
tannic  acid,  and  above  all  per- salts  of  iron,  for  they 
coagulate  the  blood  which  is  flowing  from  the  vessel, 
and  the  clot  prevents  further  bleeding.  Matico 
leaves,  because  of  the  numerous  hairs  on  their  under 
surface,  favour  coagulation  of  blood  when  locally 
applied  to  a  bleeding  surface.  Cobwebs  act  in  the 
same  way.  - — ^  — 

Therapeutics. — Drugs  which  locally  dilate  vessels 
are  continually  applied  to  stimulate^fes  Whea^^^ 
to  promote  absorption  of  inflammatory  products,  as 
seen  in  the  application  of  iodine  over  joints  in  certain 
P^f  forms  of  joint  disease ;  anT  as  counter-irritants  in 
many  forms  of  disease  of  deep-seated  organs,  as  in 
the  application  of  a  blister  in  pleurisy.  Drugs  which 
by  their  central  action  cause  dilatation  of  all  the 
vessels  of  the  body  are  used  in  certain  forms  of  heart 
disease,  as  anginapectoris ;  and  some  suppose  that 
the  good  theydois"  brought  about  by  dilating  the 
vessels  and  so  rendering  the  work  of  the  heart  easier, 
NifcriJbejo^^      and  nitip;;glycerine  are  much  used 
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for  this  purpose.  Drugs  causing  general  vascular 
dilatation  are  also  employed  to  cause  dilatatiocuof. 
the  vessels  of  the  skin,  with  the  object  of  thereby 
leading  to  an  increase  of  perspiration  and  an  in- 
creased radiation  of  heat.  Alcohol,  Spiritus  ^Etheris 
Nitrosi,  and  Ipecacuanha  amongst  others  are  used  in 
this  way. 

The  most  important  use  of  astringents  is  as 
styptics ;  they  are  also  used  to  check  excessive  dis- 
charges of  all  sorts,  as  in  diarrhoea,  leucorrhoea,  &c., 
and  in  relaxed  conditions  of  vessels,  such  as  are 
often  seen  in  pharyngitis. 

There  is  perhaps  no  better  opportunity  than  this 
of  mentioning  emollients  and  demulcents. 

Emollients  are  substances  which  soften  and  pro- 
tect parts.  The  word  is  usually  employed  for  sub- 
stances applied  to  the  skin. 

Common  emollients  are  substances  soaked  in  warm  water, 
as  hot  fomentations  and  poultices,  fats  of  various  sorts,  as  lard 
and  lanolin  (hydrous  wool  fat),  non-irritating  oils,  as  olive  oil, 
spermaceti,  petroleum,  vaseline,  &c. 

Demulcents  are  substances  which  protect  and 
soothe  parts.  They  are  generally  applied  to  mucous 
membranes,  especially  when  unduly  dry,  and  thus 
they  are  often  used  for  the  mouth. 

Instances  of  them  are  gelatine,  isinglass,  glycerine,  gum, 
honey,  linseed,  starch,  and  white  of  egg. 

]>i vision  V.— Drug^s  acting'  on  the  Skin. 

All  those  described  in  the  last  section  act  on  the 
cutaneous  vessels,  but  in  addition  we  have — 

A.  Diaphoretics,  or  drugs  which  increase  the 
amount  of  perspiration.  These  may  do  so  either  by 
stimulating  the  sweat  centres  in  the  spinal  cord,  the 
£^"ves  proceeding  from  the  centres  to  the  glands,  the 
terminations  of  the  nerves  in  the  gland,  or  the  glan- 
dular cells  themselves ;  or  dilatation  of  the  cutaneous 
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vessels  may,  by  the  increase  in  the  amount  of  blood 
and  the  greater  warmth,  stimulate  the  glands  and  lead 
to  an  increase  of  sweat.  It  is  difficult  to  tell  whether 
drugs  acting  on  the  vessels  do  not  also  act  on  the  other 
parts  of  the  mechanism  ;  and  it  is  also  difficult  to 
decide  whether  a  drug  acts  on  the  gland- cells  or  the 
terminations  of  the  nerves,  so  we  will  consider  dia- 
phoretics under  two  headings,  those  which  act  cen- 
trally  and  those  which  act  peripherally.  These  are 
differentiated  by  observing  whether  the  drug  acts 
after  the  spinal  cord  is  destroyed,  and  on  a  part  of 
the  skin  after  the  nerves  going  to  it  are  cut. 

(a)  Diaphoretics  acting  peripherally  :  Pilocarpine 
greatly  increases  the  amount  of  sweat,  acting  in  all  probability 
on  the  nerve  terminations  in  the  gland-cells,  but  certainly  not 
on  the  vessels.  Local  applications  of  warmth,  and  alcohol 
taken  internally,  perhaps  act  in  the  same  way  in  addition  to 
their  vascular  action. 

(b)  Diaphoretics  acting  centrally : 

(1)  Nicotine.  (5)  Ipecacuanha. 

(2)  Antimony  salts.  (6)  Opium. 

(3)  Ammonium  acetate.  (7)  Camphor. 

(4)  Ammonium  citrate. 

(c)  Diaphoretics  whose  mode  of  action  is  doubtful ; 
Senega,  cubebs,  colchicum,  salicine,  lobelia,  arnica,  aconite, 
citrate  and  acetate  of  potassium.  All  these,  except  the 
last  two,  are  very  feeble. 

When  a  diaphoretic  acts  very  powerfully  it  is  called  a 
Sudorific. 

B.  Anhidrotics,  or  Antihidrotics,  drugs  which 
diminish  the  amgu|it  of  pers]3irg.tion.  The  part  on 
wllicli  these~¥efc  isdetSS^  the  same  way  as  in 

the  case  of  diaphoretics. 

(a)  Anhidrotics  acting  peripherally .:  Atropine  is  very 
powerful ;  it  acts  on  the  terminations  of  the  nerves  in  the 
glands  ;  and  hyoscyamus  and  stramonium  probably  act  in 
the  same  way.  The  local  application  of  cold  has  a  similar 
action. 
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(b)  Anhidrotics  the  mode  of  action  of  which  is  doubtful  : 

(1)  Acids.  (5)  Picrotoxine. 

(2)  Muscarine.  (6)  Zinc  salts. 

(3)  Nux  vomica.  (7)  Salicylic  acid. 

(4)  Quinine. 

Therapeutics. — Diaphoretics  are  used  for  three 
purposes  :  either  to  increase  the  amount  of  sweat 
because  that  of  the  urine  is  faihng,  and  for  this 
purpose  pilocarpine  is  largely  used ;  or  in  the  hope 
that  poisons  may  be  excreted  by  the  sweat,  hence 
the  use  of  pilocarpine  in  uraemia  ;  or  as  mild  anti- 
pyretics, in  order  to  increase  the  loss  of  heat  by 
mcreased  evaporation :  for  this  purpose  alcohol, 
ipecacuanha,  acetate  of  ammonium,  and  opium  were 
formerly  much  employed,  but  of  late  years  much 
more  efficient  antipyretics  have  been  discovered. 

Anhidrotics  are  used  either  for  general  condi- 
tions, as  phthisis,  or  for  local  conditions,  as  sweating 
of  the  feet ;  but  they  are  not  of  great  use  in  medicine. 

We  do  not  know  of  any  drugs  which  will  alter  the 
composition  of  the  sweat,  except  in  so  far  as  that 
certain  drugs  may  be  excreted  in  the  sweat  when 
taken  internally  :  such  are  iodine,  iodide  of  potas- 
sium, succinic,  tartaric,  and  benzoic  acids,  the  last 
in  the  form  of  hippuric  acid. 

We  have  no  knowledge  of  the  effects  of  drugs  on 
the  sebaceous  secretion. 

Certain  drugs  when  taken  internally  in  large 
doses  produce  a  rash  on  the  skin,  possibly  because 
in  the  course  of  their  excretion  through  the  skin 
they  irritate  it.    Such  are — 


(1)  Copaiba. 

(2)  Cubebs. 

(3)  Bromides. 

(4)  Iodides. 

(5)  Turpentine. 

(6)  Belladonna. 

(7)  Chloral. 

(8)  Opium, 


(9)  Quinine. 

(10)  Salicylic  acid. 

(11)  Arsenical  salts. 

(12)  Acetanilide. 

(13)  Fhenazonum. 

(14)  Fhenacetin. 

(15)  Silver  salts  may  dis- 

colour the  skin. 
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Division  VI.— Substances  acting^  on  the 
Urinary  System. 

1.  Drugs  increasing  the  quantity  of  urine  secreted. 
These  are  called  diuretics.  The  kidney  is  a  double 
organ  with  two  distinct  varieties  of  epithelium  ;  it 
is  particularly  well  supplied  with  vessels  and  vaso- 
motor nerves,  and  is  also  profoundly  under  the 
influence  of  variations  in  the  blood-pressure  ;  hence 
it  is,  with  our  present  state  of  knowledge,  impossible 
to  say  how  many  diuretics  act,  but  the  following 
table  (p.  58)  from  Dr.  Lauder  Brunton's  work  shows 
the  various  ways  in  which  they  probably  act,  many  in 
more  ways  than  one. 

Therapeutics. — Diuretics  are  used  in  cardiac  and 
pulmonary  diseases  when,  owing  to  the  general  vas- 
cular disturbance,  the  quantity  of  urine  falls  below  the 
normal  standard.  Also  in  diseases  in  which  there  is 
excess  of  fluid  in  certain  parts  of  the  body  ;  for  ex- 
ample, pleuritic  effusion  and  ascites,  with  the  object 
of  getting  rid  of  as  much  fluid  as  possible  by  the 
kidneys.  Lastly,  in  certain  forms  of  kidney  disease, 
although  in  these  maladies  it  is  always  a  question 
how  far  it  is  desirable  to  stimulate  diseased  organs. 
It  is  of  great  importance  to  remember  that  diuretics 
may  act  in  many  different  ways,  that  there  are 
many  causes  for  diminution  in  the  quantity  of  urine 
secreted,  and  that  it  is  difficult  to  say  in  any  par- 
ticular case  what  is  the  cause  of  the  decrease  in  the 
quantity  secreted.  Therefore  it  is  usual  to  give 
diuretics  in  combination,  in  the  hope  that  if  one  of 
them  does  not  have  the  desired  result  another  will. 

2.  Drugs  diminishing  the  quantity  of  urine 
secreted. — These  are  such  as  produce  acute  inflam- 
mation of  the  kidney  when  given  in  large  doses  ; 
e.g,  turpentine,  cantharides,  phosphorus.  They  are 
never  given  for  this  purpose  in  medicine. 

3.  Drugs  rendering  the  urine  acid, — There  is  only 
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one  drug  that  can  do  this  effectually,  and  that  is 
benzoic  acid,  for  in  its  passage  through  the  kidney  it 
is  converted  into  hippuric  acid.  Benzoic  acid  is  there- 
fore given  when  from  any  cause  the  urine  undergoes 
alkaline  decomposition  anywhere  within  the  urinary 
passages.  Salicylic  acid  will,  to  a  slight  extent, 
increase  the  acidity  of  the  urine,  as  will  very  large 
doses  of  citric  acid,  tartaric  acid,  citrates  and  tar- 
trates. 

4.  Drugs  which  render  the  urine  alkaline. — All 
salts  of  the  metals  potassium,  sodium,  lithium, 
calcium,  will  do  this  ;  even  the  tartrates,  citrates,  and 
acetates,  for  they  escape  by  the  kidney  as  carbonates. 
Nitric  acid  is  said  to  increase  the  amount  of  am- 
monia in  the  urine,  and  thus  to  render  it  slightly 
alkaline.  Ammonium  salts  given  internally  do  not 
render  the  urine  alkaline,  because  they  are  decom- 
posed in  the  body,  urea  being  probably  formed. 

Lithontriptics  are  drugs  which  prevent  the  de- 
position in  the  urinary  passages  of  the  solids  of  the 
urine.  If  this  fluid  be  acid,  uric  acid  often  crystal- 
lizes out,  forming  gravel  or  uric  acid  calculus ;  less 
often  oxalate  of  lime  crystallizes,  giving  rise  to 
oxalate  of  lime  calculus.  When  there  is  any  likeli- 
hood of  the  formation  of  either  of  these  calculi, 
alkalies  may  be  given.  If  the  urine  is  undergoing 
alkaline  decomposition  phosphates  are  liable  to 
crystallize  out.  In  this  case  the  object  will  be  to 
render  the  urine  acid  and  aseptic.  This  will  be 
attained  by  giving  benzoic  acid  or  benzoates,  sali- 
cylic acid  or  salicylates,  and  urinary  antiseptics. 

Therapeutics. — The  chief  use  of  alkalies  is  to  di- 
minish the  acidity  of  the  urine,  so  as  to  render  the 
precipitation  of  uric  acid  unlikely ;  or  to  render  it 
alkaline,  so  as  to  attempt  to  dissolve  a  uric  acid 
calculus.  We  know  of  no  drug  which  will  dissolve 
an  oxalate  of  lime  calculus.  Alkalies  are  also  given 
to  gouty  subjects,  partly  to  alkalize  the  blood,  but 
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also  partly  to  alkalize  the  urine,  for  such  persons 
are  very  prone  to  deposit  uric  acid  in  the  urine. 
Urate  of  potassium  is  much  more  soluble  than  urate 
of  sodium,  and  urate  of  lithium  is  even  more  soluble  ; 
citrates  and  acetates  are  not  likely  to  upset  the 
digestion,  consequently  the  drugs  most  used  are  the 
citrates  of  potassium  and  lithium.  Copious  draughts 
of  water,  by  diluting  the  urine,  aid  in  preventing  the 
deposition  of  uric  acid  or  oxalate  of  lime  calculi. 
Natural  alkaline  waters  are  largely  used. 

5.  Drugs  preventing  the  urine  from  decompos- 
ing.— If  the  urine  is  retained  in  the  bladder  by 
stricture  or  from  any  other  cause,  it  will  undergo 
alkaline  decomposition,  and  the  same  result  may  be 
brought  about  by  the  admixture  of  pus  with  the 
urine.  This  is  generally  due  to  inflammation  of  the 
pelvis  of  the  kidney  or  the  bladder.  This  decom- 
position of  the  urine  may  be  prevented  by  giving 
drugs  which  in  their  excretion  by  the  urine  render  it 
aseptic.    Such  are — 


(1)  Benzoic  acid. 

(2)  Salicylic  acid. 

(3)  Uva  Ursi. 

(4)  Copaiba. 


(5)  Cubebs. 

(6)  Oil  of  sandal-wood. 

(7)  Many  other  volatile 

oils. 


6.  Drugs  altering  the  composition  of  the  urine, — 
Almost  any  drug  will  do  this,  either  because  it  is 
excreted  in  the  urine,  or  because  it  sets  up  some 
changes  in  the  body  the  products  of  which  are 
excreted  in  the  urine ;  but  here  we  shall  only  refer 
to  certain  striking  ones. 

Turpentine,  cantharides,  and  salicylic  acid  in  large  doses 
will  cause  blood  to  appear  in  the  urine,  because  they  set  up 
inflammation  of  the  kidney. 

Chlorate  of  potassium,  amyl  nitrite,  acetanilide,  pyrogallic 
acid,  poisoning  by  the  mushroom  (Helvella  esculenta),  and 
transfusion  of  animals'  blood,  break  up  red  blood-corpuscles, 
and  the  products  are  excreted  in  the  urine,  rendering  it  dark. 
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Large  doses  of  mineral  acids,  arsenic,  and  naphthol  are  said 
occasionally  to  produce  the  same  result. 

Phosphorus  in  large  doses  causes  leucine  and  tyrosine  to 
appear  in  the  urine,  and  the  urea  is  greatly  increased. 

The  saline  diuretics  increase  the  solids  of  the  urine. 

The  chrysophanic  acid  in  rhubarb  and  senna  makes  the 
urine,  if  it  is  acid,  a  brownish  colour  ;  if  it  is  alkaline,  a  pur- 
plish red.  Logwood  renders  alkaline  urine  reddish  or  violet. 
Santonine  colours  acid  urine  yellow  or  greenish  yellow,  and 
alkaline  urine  reddish.  Carbolic  acid,  naphthaline,  creasote, 
and  other  preparations  of  tar,  as  well  as  the  arbutin  in  uva 
ursi,  make  it  dark  greenish  brown.  Picric  acid  makes  it  a 
bright  yellow,  and  methyl  violet  a  darl?  blue. 

The  urine  of  persons  poisoned  with  carbonic  oxide  remains 
sweet  for  months. 

Poisoning  by  carbonic  oxide,  urari,  amyl  nitrite,  and 
turpentine,  and  sometimes  mercury,  morphine,  chloral,  prussic 
acid,  sulphuric  acid,  alcohol,  lead  compounds,  and  salicylic 
acid  lead  to  the  appearance  in  the  urine  of  a  body  which  like 
sugar  reduces  Fehling's  copper  solution.  In  most  of  these 
cases  this  body  is  not  glucose,  but  glycuronic  acid  ;  for  although 
it  reduces  blue  copper  solutions,  it  does  not  undergo  alcoholic 
fermentation  on  the  addition  of  yeast,  or  give  the  phenyl- 
hydrazin  test.  The  administration  of  phloridzin  or  phloretin 
appears  to  lead  to  the  production  of  genuine  glucose  in  the 
urine. 

Other  drugs  cause  a  peculiar  odour  in  the  urine ;  for 
example,  the  smell  of  violets  produced  by  turpentine.  The 
aromatic  odour  of  cubebs  and  copaiba  can  be  detected  in  the 
urine  after  the  administration  of  these  bodies. 

Lead,  if  taken  for  long  periods,  produces  chronic  inter- 
stitial inflammation  of  the  kidney.  It  is  stated  that  rarely 
mercury  will  do  the  same. 

7.  Drugs  acting  on  the  bladder  and  urethra. — 
The  only  ones  of  any  practical  value  are  sedatives 
to  the  urinary  tract. 

If  the  urine  is  decomposing,  drugs  preventing  its  decom- 
position fall  under  this  head.  Other  sedatives  are  opiuniy 
belladonna,  hyoscyamus,  stramonium,  pareira,  buchti, 
and  uva  ursi,  which  are  direct  sedatives  to  the  vesical  and 
urethral  mucous  membrane.  If  the  urine  is  excessively  acid, 
alkalies  are  urinary  sedatives. 

Urinary  sedatives  are  used  very  largely  in  cases  of  cystitis 
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and  urethritis,  whatever  the  cause  may  be.  Local  astringent 
and  antiseptic  injections  are  also  employed. 

]>ivisioii  VII.— ]>rug^i§  actings  on  tlie  Bodily 
Meat. 

A.  Antipyretics,  or  Drugs  which  decrease  the 
Bodily  Temperature. — There  are  few  drugs  which  can 
markedly  lower  the  temperature  in  health.  Some, 
it  is  true,  will  cause  the  temperature  to  fall  below 
normal  if  given  to  a  healthy  man  in  large  enough 
doses  to  induce  severe  collapse.  The  word  anti- 
pyretic is  limited  to  those  drugs  which  bring  down 
the  temperature  when  it  is  raised  owing  to  disease. 
We  know  that  the  greatest  amount  of  heat  is  pro- 
duced in  the  muscles,  and  that  there  is  a  special 
part  of  the  corpus  striatum  presiding  over  this  pro- 
duction ;  that  heat  is  lost  mostly  by  radiation  from 
the  vessels  of  the  skin  and  by  the  evaporation  of 
sweat,  and  that  these  vessels  and  the  sudoriparous 
glands  are  under  the  control  of  the  central  nervous 
system.  Heat  is  also  lost  through  the  lungs.  As 
the  production  and  loss  are  in  health  so  accurately 
adjusted,  many  observers  believe  that  there  is  a  part 
of  the  cerebrum  whose  function  it  is  to  maintain  the 
balance  between  the  production  and  the  loss.  Also 
all  parts  of  this  complex  mechanism  are  supplied 
with  blood-vessels,  alterations  in  the  calibre  of  which 
must  affect  the  activity  of  the  parts  they  supply. 

There  is  every  reason  for  believing  that  the  part 
of  the  central  nervous  system  which  presides  over 
the  loss  of  heat  (thermolysis),  that  which  presides 
over  the  production  of  heat  (thermogenesis),  and  that 
which  possibly  presides  over  the  balance  between  the 
production  and  the  loss  (thermotaxis),  can,  each  of 
them,  be  influenced  by  afferent  impulses  reaching 
them  from  various  parts  of  the  body,  and  thus  we 
see  each  of  these  three  functions  can  probably  be 
reflexly  affected.    (See  diagram  on  opposite  page.) 
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Antipyretics  which  increase  the  loss  of  heat. — All 
sudorifics  and  all  dilators  of  the  cutaneous  vessels 
act  as  antipyretics.  Cold,  such  as  a  cold  bath,  in- 
creases the  loss  of  heat  by  direct  abstraction. 

Drugs  which  probably  diminish  the  production 
of  heat. — Our  knowledge  about  these  is  at  present 
uncertain,  but  it  is  very  probable  that  phenace- 
tinnm,  phenazonum  (antipyrin),  and  acetanilidum 
(antifebrin)  diminish  the  production  by  their  action 
on  the  corpus  striatum ;  and  that  quinine,  salicylic 
acid,  salicin,  kairin,  and  thallin  also  diminish  the 
production  ;  but  we  do  not  know  upon  what  part  of 
the  thermogenetic  apparatus  they  act.  A  cold  bath 
not  only  abstracts  heat,  but,  after  it  has  been  in  ope- 
ration some  little  time,  diminishes  the  production. 

Antimony,  aconite,  and  digitalis  are  probably  antipyretic 
through  their  effect  on  the  circulation,  but  precisely  how  they 
act  is  not  known.  Sometimes  the  removal  of  some  irritation 
which  is  acting  refiexly  may  lower  the  temperature.  In  this 
way  purgatives  are  occasionally  antipyretics. 

Therapeutics. — The  sole  use  of  antipyretics  is  to 
lower  the  temperature  in  fever. 

Drugs  which  increase  the  loss  of  heat  were  for- 
merly popular  as  antipyretics,  especially  alcohol, 
nitrous  ether,  antimony,  ipecacuanha,  and  opium,  but 
now  they  are  not  much  used.  Cold  is  more  often 
employed,  either  by  cold  sponging,  ice,  or  a  cold  bath. 
Sponging  with  hot  water  will,  by  the  vascular  dila- 
tation and  subsequent  sweating  it  induces,  reduce  a 
febrile  temperature. 

Of  the  drugs  which  probably  alter  the  produc- 
tion, kairin  and  thallin  are  dangerous  because  of  the 
collapse  they  may  produce ;  quinine  and  salicylic 
acid  are  rather  uncertain,  except  in  ague  and  rheu- 
matic fever  respectively.  Acetanilidum,  phenazonum, 
and  phenacetinum  are  most  in  demand.  They  are 
certain  antipyretics,  and  they  give  rise  to  less  fear 
of  collapse  than  the  others.    Acetanilidum  is  pro- 
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bably  safer  than  phenazonum.  Phenacetin  is  very 
safe,  but  not  powerful.  They  are  quickly  absorbed, 
and  so  act  promptly  ;  they  are  far  more  powerful 
than  any  drugs  which  act  by  increasing  the  loss  of 
heat,  and  these  are  very  uncertain  in  their  action, 
often  not  lowering  the  temperature  at  all.  Another 
reason  for  preferring  drugs  which  diminish  thermo- 
genesis  is  that  it  is  more  rational  to  lower  tempera- 
ture by  decreasing  the  production  of  heat  than  by 
increasing  the  loss,  for  then  the  production  will,  if 
anything,  go  on  faster,  in  consequence  of  the  attempt 
to  compensate  for  the  increased  loss.  Antipyretics 
should  be  rarely  given,  for  probably  fever  is  often 
beneficial. 

Drugs  which  cause  a  rise  of  temperature. — Bella- 
donna and  cocaine  in  poisonous  doses  may  do  this. 
How  they  act  is  not  certainly  known. 

Tuberculin,  various  albumoses,  and  certain  animal  poisons 
such  as  that  of  shell  fish  will  cause  a  rise  of  temperature. 
Their  mode  of  action  is  unknown. 

We  know  of  no  drugs  acting  on  thermotaxis. 

division  VIII.— Drugs  actings  oil 
Respiration. 

Respiration  can  be  modified  by  such  very  various 
influences  that  it  is  difiicult  to  decide  upon  the  exact 
mode  of  action  of  any  drug  which  affects  it.  For 
example,  alterations  in  the  blood  and  in  the  air  will 
modify  it ;  the  respiratory  centre  itself  may  be  in- 
fluenced, either  directly,  or  reflexly  from  almost  any 
organ  in  the  body ;  or,  again,  the  movements  of  the 
respiratory  muscles  themselves  may  be  interfered 
with  ;  and,  lastly,  respiration  is  much  under  the 
influence  of  the  circulatory  apparatus.  Further- 
more, the  chief  object  in  medicine  is  to  remove 
the  cause  of  the  respiratory  difficulty  rather  than  to 
act  upon  respiration  itself. 

We  have  already  spoken  of  those  drugs  which 
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produce  changes  in  the  blood  and  the  circulation, 
and  the  consideration  of  those  modifications  of  the 
temperature,  moisture,  and  pressure  of  the  air  which 
are  of  value  in  medicine  belongs  to  a  book  on  general 
therapeutics.  We  will  therefore  now  consider  the 
respiratory  drugs  under  the  following  heads  : 

A.  Drugs  altering  the  Composition  of  the  Air 
inhaled. — It  is  found  convenient  to  administer  some 
drugs,  although  they  are  not  given  for  their  influence 
on  respiration,  by  making  the  patient  inhale  them ; 
such  are  anaesthetics  and  nitrite  of  amyl. 

Some  drugs  when  inhaled  are  particularly  irri- 
tating to  the  bronchial  mucous  membrane,  causing 
dilatation  of  the  vessels,  increased  secretion,  and 
reflexly  cough  from  the  stimulation  of  the  sensory 
nerves  of  the  bronchial  mucous  membrane. 

Such  are  cold  dry  air,  iodine,  bromine,  chlorine,  senega, 
ipecacuanha,  sulphurous  anhydride,  nitric  acid  fumes,  am- 
monia, and  tobacco.  These  are  rarely  used  therapeutically  as 
inhalations,  and  their  inhalation  is  to  be  particularly  avoided 
in  irritable  conditions  of  the  bronchi. 

The  drugs  which,  when  inhaled,  are  soothing  to 
the  bronchial  mucous  membrane  are — 
Hydrocyanic  acid.  |  Conium. 

There  is  an  official  inhalation  of  each  of  these. 

Inhalations  which  are  used  to  stimulate  the 

bronchi,  that  is  to  say,  to  increase  their  vascularity, 
secretion,  and  muscular  power,  are- — 

Carbolic  acid,  gr.  20.  Tinctura  Benzoini  Com- 

Cajeput  oil,  iu20.  posita,  §ss. 

Creasote,  §ss.  Vapor  Olei  Pini  Sylves- 

Ciibebs  oil,  §ss.  tris. 

The  amounts  given  after  each  are  the  quantities  that 
should  be  added  to  a  pint  of  water  at  140°  F. 

Inhalations  which  are  used  to  disinfect  foul 
secretions  from  the  bronchial  mucous  membrane  are 
those  of — 
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of 


(5) 


Sulphurous 
dride. 

(6)  Oil  of  juniper. 

(7)  Oil  of  cubebs. 


axihy- 


(1)  Creasote. 

(2)  Iodoform. 

(3)  Mild  solutions 

benzoin. 

(4)  Carbolic  acid. 

Inhalations  for  relieving  spasm  of  the  bronchial 
tubes  are  those  of — 

(4)  Ether. 


(1)  Conium. 

(2)  Stramonium. 

(3)  Chloroform. 


(5)  Nitrite  of  amyl. 


B.  Bruges  acting  directly  on  the  Respiratory 
Centre. — If  the  drug,  when  injected  into  the  carotid 
artery,  very  quickly  produces  its  effect  on  respiration, 
it  is  concluded  that  it  acts  on  the  respiratory  centre. 
Another  experiment,  often  used  to  determine  whether 
the  drug  acts  on  the  centre,  or  on  the  vagal  termina- 
tions in  the  lung,  is  to  cut  the  vagi  and  to  observe 
whether  it  acts  similarly  before  and  after  the  section. 

Drugs  which  directly  stimulate  the  respiratory 
centre  are — 

(1)  Strychnine.  (4)  Belladonna. 

(2)  Ammonia       (very         (5)  Stramonium. 

powerful).  (6)  Hyoscyamus. 

(3)  Apomorphihe. 

Drugs  which  depress  the  respiratory  centre  are— 


(1)  Physostigmine  (very 

powerful). 

(2)  Chloral. 

(3)  Chloroform. 

(4)  Ether. 

(5)  Alcohol. 

(6)  Opium. 

(7)  Hydrocyanic  acid. 


(8)  Aconite. 

(9)  Veratrine. 

(10)  Conium. 

(11)  Caffeine. 

(12)  Quinine. 

(13)  Ipecacuanha. 

(14)  Antimony  salts  (both 
the  last  very  weak). 


Alcohol,  Ether,  Chloroform,  Caffeine,  and  Quinine  slightly 
excite  before  they  depress. 

Therapeutics. — The  drugs  which  excite  the 
respiratory  centre  may  be  used  when  there  is  any 
difficulty  in  respiration,  especially  with  the  view 
of  increasing  the  force  of  the  respiratory  act  whilst 
other  means  are  employed  to  get  rid  of  the  cause  of 
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the  difficulty.  They  are,  of  course,  most  frequently 
required  in  diseases  of  the  lungs,  especially  bron- 
chitis. Ammonia  and  apomorphine  are  often  em- 
ployed, as  they  are  also  powerful  expectorants  ;  and 
belladonna  is  useful  when  there  is  too  much  secre- 
tion from  the  bronchial  tubes. 

Substances  which  depress  the  respiratory  centre 
are  very  little  needed  for  this  action  ;  but  the  centre 
for  the  reflex  act  of  coughing  is  in  the  close  neigh- 
bourhood of  the  respiratory  centre,  and  opium,  hydro- 
cyanic acid,  conium,  and  ipecacuanha  are  often  very 
valuable  in  allaying  the  continual  hacking  cough 
which  so  frequently  accompanies  disease  of  the  heart 
and  lungs. 

The  drugs  which  relieve  cough  are  very  numerous, 
for  it  may  be  reflexly  set  up  by  irritation  of  so  many 
peripheral  parts,  viz.  nose,  throat,  pharynx,  ear, 
teeth,  larynx, trachea,  bronchi,  lungs,  pleura,  stomach, 
and  liver  ;  and  consequently  its  removal  may  depend 
upon  the  removal  of  peripheral  irritation  in  any  of 
these  organs. 

C.  Drugs  affecting  the  Bronchial  Secretion, 

[a)  Those  increasing  it : 


(1)  All  alkalies,  especi- 

ally carbonate  and 
other  salts  of  am- 
monium. 

(2)  Ipecacuanha. 
(8)  Senega. 

(4)  Squills. 

(5)  Turpentine. 

(6)  Camphor. 

(b)  Those  decreasing  it  : 

(1)  Acids.  1   (3)  Stramonium. 

(2)  Belladonna.  |   (4)  Hyoscyamus. 

(c)  Those  disinfecting  it. — Drugs  which,  when  inhaled, 
act  in  this  way  have  already  been  mentioned.  Copaiba,  cubebs, 
and  many  volatile  oils  are  excreted  partly  by  the  bronchial 
mucous  membrane,  and  thus  will  disinfect  the  secretion. 


(7)  Benzoin. 

(8)  Balsam  of  Peru. 

(9)  „       „  Tolu. 

(10)  Antimony  salts. 

(11)  Sulphur. 

(12)  Iodine. 

(13)  Tobacco. 

(14)  Jaborandi. 

(15)  Many  volatile  oils. 
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Therapeutics. — In  bronchitis,  remedies  which 
increase  the  secretion  are  used  when  it  is  so  viscid 
that  it  sticks  to  the  tubes  and  cannot  be  coughed  up  ; 
and  those  which  decrease  it  are  employed  when  it  is 
too  watery  to  be  easily  expectorated.  The  use  of 
the  disinfectants  is  obvious. 

D.  Dru^s  relaxing  Spasm  of  the  Muscular  Coat 
of  the  Bronchial  Tubes,  or  Antispasmodics. — It  is 
believed  that  in  asthma  there  is  a  spasmodic  contrac- 
tion of  the  bronchial  tubes,  and  as 

(1)  Stramonium,  I     (3)  Hyoscyamus, 

(2)  Belladonna,  {     (4)  Grindelia, 

relieve  asthma,  it  is  concluded  that  these  drugs  relax 
spasm  of  the  muscular  coat  of  the  bronchial  tubes. 
Stramonium  is  the  most  powerful.  It  is  very  likely, 
judging  by  their  analogous  action  in  other  parts  of 
the  body,  that  the  following  drugs  act  in  the  same 
way  : 

Chloroform,  Ether,  Opium,  Chloral,  Cannabis  indica,  Amy! 
Nitrite,  and  Conium. 

Therapeutics. — Stramonium  is  of  great  use  in 
asthma,  and  this  and  the  other  drugs  may  be  em- 
ployed for  cases  of  bronchitis  in  which  it  is  probable 
that  the  irritation  caused  by  the  inflammation  of  the 
tubes  sets  up  spasm  of  them.  Many  of  these  mus- 
cular depressants  in  all  probability  depress  the 
nerves  at  the  same  time. 

E.  Drugs  acting  on  the  Vessels  of  the  Bronchi. — 
These  are  the  same  as  have  been  already  described 
(p.  49)  as  acting  on  the  vascular  system  generally. 

F.  Expectorants. — The  modes  of  action  of  drugs 
acting  on  the  respiratory  system  are  so  complex  that 
it  is  usual  to  regard  most  of  them  clinically  simply 
as  drugs  which  hinder  or  aid  the  expectoration 
of  the  contents  of  the  bronchial  tubes.  Those 
which  aid  it  are  divided  into  two  groups,  named 
after  their  action,  not  on  the  lungs,  but  on  the  circu- 
lation. 
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1.  Stimulating  expectorants. — These  are  stimulants  to  the 
circulation  generally.    They  are — 


(1)  Acids. 

(2)  Ammonium  salts. 

(3)  Senega. 

(4)  Squills. 

(5)  Benzoin. 

(6)  Benzoic  acid. 

(7)  Balsam  of  Tolu. 

(8)  „      „  Peru. 

2.  Depressing  expectorants. — These  depress  the  general 
circulation.    They  are — 


(9)  Turpentine  prepara- 
tions. 

(10)  Terebene. 

(11)  Oleum  Pini  Sylves- 

tris. 

(12)  Nux  vomica. 

(13)  SulpUur. 


(1)  Alkalies. 

(2)  Antimony  salts. 

(3)  Ipecacuanha. 

(4)  Lobelia. 


(5)  Jaborandi. 

(6)  Apomorphine. 

(7)  Iodide  of  potassium. 


Therapeutics. — It  is  almost  impossible  to  lay 
down  any  general  directions.  The  prescriber  must 
consider  in  any  case  before  him  whether  he  wishes 
to  stimulate  or  to  depress  the  circulation,  to  increase 
or  to  diminish  or  to  disinfect  the  expectoration,  to 
stimulate  the  respiratory  centre,  to  overcome  spasm 
of  the  bronchial  tubes,  or  to  allay  a  hacking  cough  ; 
and  he  must  combine  his  remedies  according  to  the 
answer  he  makes  to  these  questions.  Warmth  to 
the  chest  and  warm  drinks  are  sedative,  and  increase 
the  amount  of  secretion.  Cold  and  cold  drinks  have 
an  opposite  effect. 

G.  Drugs  which  in  Man  sometimes  produce 
Cheyne  Stokes  breathing — 

These  are  morphine,  bromide  of  potassium,  and  chloral 
hydrate.  In  animals  the  following  in  addition  may  do  it : 
picrotoxin,  muscarine,  digitalin,  strychnine,  and  ammonium 
carbonate. 

]>ivii8»ioii  IX.— Drug^s  acting:  on  the  Oig^estive 
Apparatus. 

A.  Drugs  acting  on  the  Teeth. — Soaps  and 
powders  are  used  for  cleaning  the  teeth.  The  basis  of 
most  tooth  powders  is  chalk,  which  acts  mechanically  ; 
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charcoal  is  sometimes  used  in  the  same  way.  As  the 
food  is  very  liable  to  collect  and  decompose  between 
the  teeth,  antiseptics,  as  quinine,  borax,  and  carbolic 
acid,  are  often  mixed  with  tooth  powders.  Astrin- 
gents, such  as  rhatany  and  areca  nut,  are  employed  if 
the  gums  are  too  vascular.  Mineral  acids  and  alum 
are  injurious  to  the  teeth  if  used  for  a  long  time,  and 
iron  is  liable  to  stain  them  ;  therefore  these  substances 
are  best  taken  through  a  quill,  and  should  not  be 
used  as  gargles  for  long  together. 

Toothache  may  be  relieved  by  local  anodynes, 
as  creasote,  or  strong  carbolic  acid.  The  tooth  is 
plugged  with  cotton  wool  soaked  in  one  of  these. 
Clean  cotton  wool  is  placed  over  the  carbolized  wool 
to  prevent  the  acid  from  reaching  the  mouth.  This 
method  may  damage  the  tooth  pulp. 

B.  Drugs  acting  on  the  Salivary  Glands. — Much 
attention  has  been  devoted  to  the  submaxillary 
gland  of  the  dog,  and  there  is  no  reason  for  suppos- 
ing that  the  other  salivary  glands  of  that  animal  or  of 
other  creatures  differ  markedly  from  it.  We  know 
that  the  submaxillary  gland  is  under  the  influence  of 
the  chorda  tympani  nerve,  which  contains  vaso-dilator 
fibres,  and  also  some  which  directly  modify  the  secre- 
tion of  the  gland  apart  from  the  secondary  effects, 
due  to  the  alterations  in  the  vessels,  obtained  when 
the  chorda  tympani  is  stimulated.  This  nerve  has  its 
centre  in  the  medulla,  and  is  capable  of  being  excited 
reflexly  by  stimulation  of  many  nerves,  even  the 
sciatic,  but  especially  by  stimulation  of  the  gastric 
branches  of  the  vagus,  and  by  the  terminations  in  the 
tongue  and  mouth  of  the  glosso-pharyngeal  and 
gustatory  nerves.  The  gland  is  also  supplied  with 
sympathetic  branches  which  proceed  from  the  cervical 
sympathetic  trunk  ;  these  are  vaso-constrictor,  and 
can  also  modify  the  quality  of  the  secretion,  but  we 
do  not  know  so  much  about  them  as  we  do  about  the 
chorda  tympani.    Drugs  which  increase  the  amount 
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of  saliva  have  been  called  sialogogues ;  those  which 
decrease  it,  antisialogogues.  It  is  clear  that  there 
are  very  many  ways  in  which  each  of  these  might  act, 
but  here  it  will  suffice  to  enumerate  only  those  ways 
in  which  they  are  known  to  act. 

1.  Sialogogues  acting  either  on  the  secretory  cells 
or  upon  the  terminations  of  the  nerves  in  them, — 
Of  these  jaborandi  has  been  most  studied,  and,  by 
means  of  the  following  experiments,  it  has  been 
proved  to  act  either  on  the  cells  themselves  or 
the  terminations  of  the  nerves  in  them.  It  acts 
equally  well  after  section  of  all  the  nerves  going  to 
the  gland.  It  acts  when  it  is  injected  directly  into 
the  gland  but  is  prevented  from  reaching  the  general 
circulation.  If  it  has  been  given,  stimulation  of  the 
chorda  or  sympathetic  produces  no  more  effect  on 
the  amount  of  secretion  than  can  be  easily  explained 
by  the  vascular  effects. 

Sialogogues  falling  under  this  heading  are — 

(1)  Jaborandi,  (4)  Mercury, 

(2)  Muscarine,  (5)  Tobacco, 

(3)  Compounds    of    lo-      (6)  Fhysostigmine. 

dine. 

The  last  two  probably  act  also  by  stimulating  the  centre 
in  the  medulla,  for  section  of  the  chorda  tympani  decidedly 
lessens  the  secretion  caused  by  them.  Physostigmine  soon 
ceases  to  cause  an  increase  of  the  secretion,  for  it  tightly  con- 
tracts the  vessels  of  the  gland. 

2.  Sialogogues  acting  reflexly  by  stimulating  the 
peripheral  ends  of  afferent  nerves,— Of  these  there 
are  two  important  varieties  : 

(a)  Those  stimulating  the  gustatory  and  glosso-pharyngeal 
nerves  in  the  mouth  : 

(1)  All  Acids  and  (5)  Ether. 

(2)  Acid  Salts.  (6)  All     pung'ent  sub- 

(3)  Chloroform.  stances,  as  mustard, 

(4)  Alcohol.  ginger,  &c. 

(b)  Those  stimulating  the  vagus  in  the  stomach  : 
Most  emetics,  especially  Antimony  and  Ipecacuanha. 
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3.  Antisialogogues  acting  either  on  the  secreting 
cells  or  the  terminations  of  the  nerves  in  them. — Of 
these  atropine  has  been  most  studied,  and  it  is 
proved  to  act  directly  on  the  gland  by  the  fact 
that  the  administration  of  it  prevents  any  increase 
of  salivary  secretion  on  stimulation  of  the  chorda, 
although  the  vessels  dilate  as  usual.  It  is  highly 
probable  that  it  acts  upon  the  nerve  terminations, 
because  even  after  considerable  doses,  quite  para- 
lysing the  secretion  of  chorda  tympani  saliva,  stimu- 
lation of  the  sympathetic  will  still  induce  secretion. 

Antisialogogues  falling  under  this  heading  are — 

(1)  Belladonna,  I     (3)  Stramonium,  and 

(2)  Hyoscyamus,  |     (4)  Nicotine  in  excess. 

4.  Antisialogogues  acting  reflexly  by  depressing 
the  peripheral  ends  of  afferent  nerves. — Alkalies, 
opium,  and  any  substances  which  allay  irritation  of 
the  mouth.  Part  of  the  effect  of  opium  is  due  to 
its  depressing  action  on  the  medullary  centre. 

Therapeutics. — A  deficiency  in  the  amount  of 
saliva  secreted  is  seen  most  markedly  in  fever,  when 
the  mouth  becomes  very  dry,  and  the  patient  com- 
plains of  thirst.  Sometimes  it  is  a  disease  in  itself, 
and  the  origin  of  this  malady  is  then  probably 
nervous.  It  is  a  prominent  symptom  of  belladonna 
poisoning.  In  fever,  acid  drinks,  especially  those 
containing  carbonic  acid  gas,  lemonade,  &c.,  are  of 
use  as  sialogogues.  Drinks  which  relieve  this  febrile 
thirst  are  called  Refrigerants.  For  the  disease 
known  as  dry  mouth  "  jaborandi  has  been  used,  and 
it  will  relieve  the  dryness  due  to  belladonna  poison- 
ing. Excessive  salivary  secretion  is  hardly  met  with 
except  as  a  symptom  of  poisoning,  especially  by 
mercury  and  jaborandi.  In  some  forms  of  indiges- 
tion the  saliva  has  a  very  unpleasant  taste,  and  may 
even  be  diminished  in  quantity,  but  then  the  indica- 
tion is  to  treat  the  indigestion. 
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C.  Drugs  acting  on  the  Stomacli. — Strictly  speak- 
ing, we  ought  to  consider  these  under  the  following 
heads  : — Those  which,  by  modifying  the  secretion  of 
hydrochloric  acid  or  pepsin,  influence  the  conversion 
of  proteids  into  peptones  and  albumoses.  Those 
which  influence  the  property  possessed  by  the  gastric 
juice  of  curdling  milk.  Those  which  affect  its  anti- 
septic power  by  modifying  the  secretion  of  acid. 
Those  which  modify  the  secretion  of  mucus.  Those 
which  influence  the  nerves,  the  vessels,  or  the  move- 
ments of  the  stomach.  Lastly,  those  which  are 
emetics.  Our  knowledge,  however,  is  not  sufficient 
to  enable  us  to  do  this,  and  the  most  useful  classifica- 
tion is  into  those  affecting  the  secretion  of  gastric 
juice  as  a  whole,  the  secreted  contents,  the  vessels, 
the  nerves,  the  movements,  and  emetics. 

1.  Drugs  increasing  the  amount  of  gastric  juice 
secreted, — These  are  usually  called  stomachics,  and 
include  a  great  many  substances.  Stimulants  to  the 
mouth  reflexly  increase  the  secretion  of  gastric  juice  ; 
all  bitter  and  aromatic  substances  act  in  this  way, 
and  they  also  increase  the  appetite.  The  mere 
presence  of  food  in  the  stomach  stimulates  the 
gastric  flow.  Probably  aromatics  and  bitters  act 
also  on  the  stomach  itself. 

The  drugs  which  increase  the  flow  of  gastric  juice  are — 


(1)  Aromatics. 

(2)  Bitters. 

(3)  All  alkalies  (especially 

bicarbonates  of  potas- 
sium and  sodium,  and 
Spiritias  Ammonias 
Aromaticus). 

(4)  Alcohol. 


(5)  Ether. 

(6)  Chloroform. 

(7)  Magfnesia. 

(8)  Carbonate  of  mag- 

nesium. 

(9)  Pungent  substances 

(pepper,  mustard, 
horseradish). 


Therapeutics. — Stomachics  are  very  largely  used 
for  the  purpose  of  increasing  the  secretion  of  gastric 
juice  in  cases  of  dyspepsia. 

2.  Drugs  decreasing  the  amount  of  gastric  juice 
secreted. 
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(1)  Mineral  acids.  (2)  Acetic  acid.  (3)  Many  of  those 
in  the  last  list  if  given  in  large  doses,  e.g.  alcohol,  ether, 
chloroform. 

Therapeutics. — These  drugs  are  never  employed 
for  this  effect.  It  is  particularly  to  be  observed  that 
while  alkalies  increase  the  secretion  of  the  gastric 
juice,  which  is  acid,  they  diminish  that  of  the  saliva, 
which  is  alkaline ;  but  acids  increase  the  secretion 
of  the  alkaline  saliva,  but  diminish  that  of  the  acid 
gastric  juice. 

3.  Drugs  altering  the  composition  of  the  gastric 
contents. — Acids  and  alkalies  naturally  modify  the 
reaction  of  the  gastric  contents.  For  this  purpose 
dilute  mineral  acids  are  often  prescribed  to  be  taken 
about  two  hours  after  a  meal,  in  cases  in  which  the 
cause  of  indigestion  is  thought  to  be  that  the  amount 
of  hydrochloric  acid  secreted  is  deficient.  If  the  acid 
were  given  at  meal-time  it  would  prevent  the  secre- 
tion of  the  natural  acid ;  but  by  giving  it  after  the 
meal,  when  all  the  acid  that  the  gastric  juice  is 
capable  of  forming  has  been  secreted,  the  drug 
carries  on  the  act  of  digestion.  In  cases  of  indiges- 
tion in  which,  from  the  nature  of  the  vomited  matters 
or  from  any  other  reason,  it  is  coaasidered  that  there 
is  an  excess  of  acid  in  the  stomach,  alkalies  are 
given  at  meal- times,  the  favourite  drug  being  bi- 
carbonate of  sodium. 

Pepsin  is  given,  usually  in  combination  with 
dilute  hydrochloric  acid,  when  it  is  probable  that  the 
cause  of  the  indigestion  is  the  secretion  of  too  small 
an  amount  of  pepsin ;  but  in  this,  as  in  every  other 
variety  of  dyspepsia,  it  is  far  more  important  to  i 
remove  the  cause  of  the  indigestion  than  to  endeavour  / 
to  modify  the  composition  of  the  secreted  gastric  juice. 

Many  attempts  have  been  made  to  try  by  the 
administration  of  antiseptics  to  prevent  fermenta- 
tion and  putrefaction  from  going  on  in  the  stomach, 
but  with  a  limited  success,  for  a  sufficient  dose 
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is  frequently  deleterious.  Here  even  more  than  in 
the  last  case  the  right  treatment  is  to  remove  the 
cause  of  the  fermentation  or  putrefaction. 

Drugs  that  have  been  used  for  this  purpose  are — 


Charcoal  has  been  employed,  but  when  it  is  moist  it  is 
useless. 

4.  Drugs  which  dilate  the  vessels  of  the  stomach, — 
The  vessels  of  the  stomach  are  very  sensitive  to 
irritation.  They  easily  dilate  upon  mechanical  irri- 
tation, and  the  presence  of  food,  especially  peptones, 
causes  the  vascularity  of  the  mucous  membrane  to 
increase.  Within  limits  greater  vascularity  is  an 
advantage,  for  it  not  only  favours  the  secretion  of 
gastric  juice,  but  it  facilitates  absorption. 

The  substances  v^^hich  increase  the  vascularity  of 
the  stomach  are  all  stomachics  (except  alkalies),  dilute 
mineral  acids,  the  drugs  which  have  already  been 
enumerated  as  irritants  generally,  and  squill,  digi- 
talis, colchicum,  senega,  copaiba,  cambogia,  guaiacum, 
and  veratrine.  This  is  a  very  long  list,  and  many 
of  the  substances  in  it  are  never  employed  for  their 
irritant  effect ;  in  fact,  the  only  ones  in  common  use 
are  the  stomachics :  the  others  are  far  too  powerful ; 
even  small  doses  of  them  set  up  inflammation  of 
the  gastric  wall,  which  is  also  produced  by  over- 
indulgence in  stomachics,  as  we  constantly  see  in  the 
gastritis  induced  by  alcohol.  The  therapeutic  indica- 
tions for  this  class  of  drugs  are  the  same  as  those  for 
stomachics  generally. 

G astro -intestinal  irritants. — In  describing  the  in- 
dividual actions  of  drugs  the  statement  is  frequently 
made  that  they  are  gastro-intestinal  irritants,  and 


(1)  Carbolic  acid. 


(7)  Hyposulphite  of  so- 

dium. 

(8)  Sulpho-carbolate  of 

sodium. 

(9)  Sulphurous  anhy- 

dride. 
(10)  B  Naphthol. 


(2)  Iodoform. 

(3)  Boric  acid. 

(4)  Creasote. 


(5)  Eucalyptus. 

(6)  Thymol. 
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this  is  a  convenient  opportunity  for  describing  the 
symptoms  produced  in  health  by  these  drugs.  If 
the  drug  has  a  caustic  action,  as  many  gastro-intes- 
tinal  irritants  have,  the  swallowing  of  it  will  cause 
considerable  pain  in  the  mouth  and  pharynx,  in  a 
short  time  these  parts  will  become  severely  inflamed, 
and  consequently  very  much  reddened,  swollen,  and 
painful.  The  tongue  will  be  often  much  enlarged. 
If  the  drug  is  corrosive,  sloughs,  generally  white  in 
colour  at  first,  with  a  severely  inflamed  area  around 
them,  will  be  seen ;  as  they  fall  off  they  will  leave 
ulcers.  Owing  to  the  pain  and  swelling,  it  will  for 
some  time  be  impossible  to  take  any  food,  or  at  the 
best  only  that  of  a  soft  or  fluid  nature.  Directly  the 
drug  reaches  the  stomach  intense  irritation  is  set  up, 
consequently  the  patient  feels  severe  abdominal  pain, 
and  generally  soon  there  is  violent  retching  and 
vomiting.  As  the  poison  passes  on  it  produces  itb 
severe  irritant  effects  on  the  intestine,  and  diarrhoea 
sets  in.  Both  the  vomited  matters  and  the  motions 
often  contain  blood.  The  general  symptoms  are  an 
anxious  countenance,  small  feeble  pulse,  scanty  urine, 
grldw  temperature,  and  all  the  symptoms  of  collapse. 
Later  on  the  gastro-intestinal  irritation  may  be 
severe  enough  to  set  up  general  peritonitis,  or  a 
gastric  ulcer  may  form,  and  then  there  may  be  added 
to  the  case  all  the  symptoms  of  gastric  ulcer  and  its 
sequels.  The  inflammation  of  the  oesophagus  may 
lead  to  its  contraction.  At  the  post-mortem  exa- 
mination, if  the  patient  has  died  soon  after  the 
administration  of  the  poison,  the  stomach  will  be 
very  red  and  ecchymosed,  with  a  swollen  mucous 
membrane.  Parts  of  the  intestine  will  be  in  the 
same  condition.  This  severe  inflammation  may,  in 
many  places,  have  led  to  the  forniation  of  sloughs. 
It  must  be  remembered  that  many  gastro-intestinal 
irritants  have  no  action  on  the  mouth. 

5.  Drugs  which  contract  the  gastric  vessels. — 
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These  are  the  same  as  those  which  have  already  been 
enumerated  as  being  generally  astringent.  They  are 
much  more  used  for  the  intestine  than  the  stomach, 
and  will  therefore  be  considered  in  detail  presently 
(p.  87). 

6.  Drugs  acting  on  the  nerves  of  the  stomach. — 
All  drugs  powerfully  irritant  to  the  stomach  cause 
pain  in  it ;  those  that  are  only  slightly  irritant  give 
rise  to  a  sensation  of  warmth.  It  is  never  desired 
to  produce  gastric  pain. 

Gastric  sedatives, — These  drugs  are  the  same  as 
those  which  are  local  sedatives  to  other  parts  of  the 
body.    Those  most  used  for  the  stomach  are — 


(1)  Carbonate    of  bis- 

muth. 

(2)  Subnitrate    of  bis- 

muth. 

(3)  Opium. 

(4)  Hydrocyanic  acid. 


(5)  Carbonic  acid. 

(6)  Ice. 

(7)  Belladonna. 

(8)  Hyoscyamus. 

(9)  Stramonium. 


They  are  employed  in  the  very  many  painful 
forms  of  dyspepsia.  All,  except  perhaps  stramo- 
nium, are  in  frequent  use. 

7.  Drugs  acting  on  the  movements  of  the  stomach. 
It  has  been  observed  that  the  movements  of  the 
stomach  increase  as  the  acidity  of  the  contents  ^ 
increases.  If  it  be  ihai  ihe  acidity  is  the  cause  oT*^ 
the  movements,  anything  which  causes  an  increase 
of  acidity  will  lead  to  more  powerful  movements. 
Apart  from  this,  strychnine  appears  directly  to 
stimulate  the  plain  'muscle  of  the  gastric  wall. 
Stomachics  also  probably  aid  the  movements,  so 
that  our  complete  hst  will  be  mineral  acids,  nux 
vomica,  and  stomachics. 

The  proper  churning  up  of  the  gastric  contents 
is  so  necessary,  that  the  value  in  dyspepsia  of  drugs 
which  aid  the  gastric  movements  is  very  great. 
Hence  the  frequency  with  which  nux  vomica  enters 
into  antidyspeptic  acid  mixtures. 
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Carminatives. — This  term  is  often  applied  to 
substances  which  aid  the  expulsion  of  gas  from  the 
stomach  and  intestines.  They  act  by  stimulating 
the  gastric  and  intestinal  movements.  It  has  been 
found  from  clinical  observation  that  the  most  efficient 
carminatives  are — 

(1)  Stomachics  generally,       (5)  Asafoetida, 

especially —  (6)  Ammoniacum, 

(2)  Aromatics,  (7)  Valerian,  and 

(3)  Bitters,  (8)  Camphor. 

(4)  Pungent  substances, 

8.  Emetics. — It  is  well  known  that  the  many  com- 
plicated mechanisms  involved  in  the  act  of  vomiting 
are  under  the  control  of  a  centre  in  the  medulla, 
which  is  capable  of  being  stimulated  by  afferent  im- 
pulses reaching  it  from  many  sources,  such  as  the 
cerebrum,  as  when  sights  or  smells  cause  sickness,  the 
mouth,  the  pharynx,  the  oesophagus,  the  lungs,  the 
heart,  the  stomach,  the  intestines,  the  biliary  pas- 
sages, the  kidney,  the  peritoneum,  and  the  uterus  ; 
so  that  drugs  acting  on  any  of  these  organs,  or  on 
the  centre  itself,  might  be  emetics.  But  it  is  usual, 
in  describing  drugs  which  cause  vomiting,  to  men- 
tion only  those  which  do  so  either  by  acting  on  the 
stomach  or  on  the  centre  in  the  medulla,  and  they 
are  divided  into  two  correspondmg  classes.  Those 
acting  on  the  stomach  are  sometimes  called  direct 
emetics,  because  they  act  directly  on  the  stomach  ; 
and  those  influencing  the  medulla  are  called  indirect ; 
but  some  authors  reserve  the  word  direct  for  those 
acting  on  the  medulla,  and  speak  of  those  affecting 
the  stomach  as  indirect.  Considering  this  confusion, 
it  is  better  to  divide  emetics  into  gastric  and  central. 
By  means  of  the  following  experiments  we  determine 
to  which  group  any  drug  belongs. 

(1)  The  emetic  is  injected  directly  into  the  circu- 
lation. If  very  shortly  after  this  vomiting  takes 
place,  the  drug  must  have  acted  on  the  medulla,  to 
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which  it  has  been  carried  by  the  circulation  ;  but  if 
some  time  elapses  we  conclude  it  acted  on  the  stomach, 
and  that  it  was  first  excreted  into  this  organ  before 
vomiting  took  place.  This  experiment  may  be  made 
still  more  striking  by  injecting  directly  into  the 
carotid,  for  then  the  medulla  is  quickly  reached. 

(2)  If  the  least  quantity  of  the  drug  which,  when 
injected  into  the  circulation,  will  produce  vomiting 
is  larger  than  is  necessary  when  it  is  introduced 
directly  into  the  stomach,  the  inference  is  that  the 
drug  acts  primarily  on  the  stomach,  and  that  when 
it  produces  vomiting  after  injection  into  the  circula- 
tion it  only  does  so  because  some  of  it  has  been 
excreted  into  the  stomach. 

(3)  If  the  drug  will  not  produce  vomiting  after 
injection  into  the  circulation  when  the  stomach  is 
replaced  by  a  bladder,  it  shows  that  it  acted  directly 
on  the  stomach  ;  but  if  vomiting  is  produced  it  shows 
that  the  drug  acted  on  the  medulla,  and  that  the 
vomiting  is  caused  by  the  contraction  of  the  abdo- 
minal muscles. 

(4)  If  the  drug  takes  a  long  while  to  act  after  its 
introduction  into  the  stomach,  it  probably  acts  cen- 
trally ;  and  the  reason  for  the  delay  is  that  sufficient 
time  must  elapse  for  the  drug  to  be  absorbed. 

In  spite  of  these  experiments  it  is  difficult  to  be 
sure  about  the  action  of  emetics,  for  some  act  in  both 
ways,  and  some  may  in  the  course  of  their  circulation 
through  the  blood  act  upon  some  of  the  many  parts 
of  the  body  from  which  the  vomiting  centre  receives 
afferent  impulses. 

The  following  is  a  list  of  those  emetics  which  are  com- 
monly used. 

Emetics  acting  on  the  stomach  : 


(2)  Carbonate  of  ammo-      (5)  Chloride  of  sodium. 


(1)  Alum. 


nium. 
(3)  Sulphate  of  copper. 
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Of  these  sulphate  of  zinc  and  sulphate  of  copper  act  slightly 
on  the  medulla. 

Emetics  acting  on  the  medullary  centre  : 

(1)  Apomorphine.  I    (4)  Senega.  ; 

(2)  Tartar  emetic.  (5)  Squill.  j 

(3)  Ipecacuanha.  | 

Of  these  tartar  emetic  and  ipecacuanha  act  partly  on  the 
stomach.  The  first  three  are  very  powerful  emetics,  and  are 
much  more  depressant  in  their  action  than  the  gastric  emetics. 

Therapeutics. — Emetics  have  two  uses.  Firstly, 
to  remove  the  contents  of  the  stomach.  Thus  when 
that  organ  is  over-full,  and  there  is  a  feeling  of  nausea, 
an  emetic  by  emptying  the  stomach  may  relieve. 
Emetics  are  largely  used  to  empty  the  stomach  in 
cases  of  poisoning,  and  they  may  benefit  certain 
cases  of  sick  headache.  An  emetic  occasionally  aids 
the  expulsion  of  a  foreign  body  which  has  become 
impacted  in  the  fauces  or  oesophagus.  Secondly, 
emetics  are  used  to  expel  the  contents  of  the  air- 
passages,  especially  in  children,  for  they  cannot 
expectorate  well.  For  this  purpose  these  drugs  are 
given  to  help  children  to  expel  the  morbid  products 
in  bronchitis,  laryngitis,  and  diphtheria.  They  also 
aid  the  expulsion  of  foreign  bodies  that  have  become 
impacted  in  the  larynx.  In  choosing  an  emetic  it 
will  be  remembered  that  although  apomorphine, 
ipecacuanha,  and  tartar  emetic  are  the  most  power- 
ful they  are  the  most  depressant,  and  are  therefore 
not  suitable  in  many  cases — such,  for  instance,  as 
poisoning  accompanied  by  severe  collapse.  When 
the  poison  is  a  powerful  gastro-intestinal  irritant,  if 
the  condition  of  the  mouth  and  oesophagus  wiit 
allow  of  it,  it  is  preferable  to  wash  out  the  stomach 
rather  than  to  use  an  emetic. 

Emetics  are  not  permissible  for  patients  suffering ' 
from  aneurism,  hernia,  prolapse  of  uterus  or  rectum, 
peritonitis,  or  a  tendency  to  haemorrhage,  because  of 
the  straining  induced  by  the  vomiting,  which  should 
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make  us  cautious  in  giving  them  to  those  who  have 
disease  of  their  vessels  or  high  tension  in  them,  for 
the  straining  may  lead  to  haBmorrhage. 

9.  Antiemetics. — The  causes  of  vomiting  are  so 
numerous  that  the  number  of  drugs  which  may  stop 
vomiting  is  very  large  ;  therefore,  as  in  the  case  of 
emetics,  we  can  only  consider  those  which  act  either 
on  the  stomach  or  on  the  centre  in  the  medulla. 

Antiemetics  acting  on  the  stomach. — These  are  all 
those  substances  which  have  been  already  enumerated 
as  having  a  sedative  influence  on  the  gastric  nerves, 
viz.  : 

(1)  Ice,  (2)  Carbonate  of  bismuth,  (3)  Subnitrate 
of  bismuth,  (4)  Opium,  (5)  Hydrocyanic  acid,  (6)  Car- 
bonic acid.  Also  some  drugs  which  occasionally  appear  to 
have  a  specific  local  action  in  arresting  vomiting  ;  such  are  (7) 
Cocaine,  (8)  Oxalate  of  cerium,  (9)  minute  doses  (Itti)  of 
Vinum  Ipecacuanhee,  (10)  minute  doses  (liu)  of  Tincture 
of  iodine,  (11)  minute  doses  of  Arsenious  acid,  (12)  small 
doses  of  each  of  Alcohol,  (13)  Carbolic  acid,  (14)  Chloro- 
form, (15)  Creasote,  (16)  Ether,  (17)  Nitrate  of  silver, 
and  (18)  Sulphocarbolates. 

Antiemetics  acting  centrally — 

(1)  Opium.  (2)  Bromides  of  ammonium,  (3)  of 
potassium,  and  (4)  of  sodium.  (5)  Chloral  hydrate. 
(6)  Nitrite  of  amyl.  (7)  Nitro-glycerine.  (8)  Bilute 
hydrocyanic  acid.  (9)  Alcohol.  It  will  be  noticed  that 
some  drugs  fall  under  both  headings. 

Therapeutics. — The  very  name  of  these  drugs 
indicates  their  therapeutical  application.  At  the 
best  they  are  only  palliative  ;  the  right  way  to  trea^t 
vomiting  is,  if  possible,  to  remove  the  cause.  Of 
antiemetics,  ice,  dilute  hydrocyanic  acid,  carbonic 
acid,  bismuth  salts,  morphine,  and  iodine  are 
perhaps  the  most  reliable,  but  all  are  very  un- 
certain. 

D.  Drugs  acting  on  the  Intestines. — Many  se- 
cretions are  poured  into  the  intestine,  the  food  is 
much  altered  by  tha  time  it  arrives  there,  and  it 
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is  changed  in  its  course  down  the  intestine ;  the 
physiology  of  intestinal  digestion,  of  the  movements 
and  the  nervous  mechanisms  of  the  intestine  are  im- 
perfectly known  ;  drugs  may  be  considerably  altered 
by  the  time  they  come  to  this  part  of  the  alimentary 
canal,  and  its  diseases  are  little  understood ;  conse- 
quently we  cannot  arrange  the  action  of  drugs  in  a 
physiological  classification.  We  know,  in  fact,  of  only 
two  important  divisions,  purgatives  and  astringents. 

The  methods  of  experiment  which  have  been  used 
to  determine  the  mode  of  action  of  purgatives  are 
chiefly  those  of  Thiry  and  Moreau.  The  first-named 
observer  cut  the  intestine  across  in  two  places  a  short 
distance  apart :  the  isolated  part  which  was  still 
attachedsto  the  mesentery  was  sewn  up  at  one  end  ; 
the  other,  the  open  end,  was  attached  to  the  abdominal 
wall,  and  thus  there  was  a  test-tube-like  piece  of  in- 
testine into  which  drugs  could  be  placed.  The  parts 
of  gut,  either  side  of  the  excised  piece  were  sewn 
together,  so  that  the  whole  intestine  was  the  same 
as  before  but  a  little  shorter.  This  method  did 
not  give  very  satisfactory  results,  and  consequently 
Moreau  devised  his  experiments,  which  seem  more 
trustworthy.  He  put  four  ligatures  round  the  intes- 
tine at  equal  distances  apart,  so  that  he  shut  off  from 
the  rest  of  the  gut  and  from  each  other  three  pieces  of 
intestine,  each  the  same  length.  With  a  fine  syringe 
he  injected  into  the  middle  piece  the  drug  to  be  ex- 
perimented upon,  and  returned  the  whole  into  the 
abdominal  cavity.  In  a  few  hours  the  animal  was 
killed,  and  the  state  of  the  interior  of  the  middle 
piece  was  contrasted  with  that  of  the  pieces  either 
side  of  it.  Before  Moreau' s  experiments  there  had 
been  much  discussion  as  to  whether  some  purga- 
tives did  not  act  only  by  increasing  the  action  of  the 
muscular  coat,  and  others  only  by  stimulating  the 
secretions,  but  from  these  experiments  it  appears 
that  probably  the  majority  act  in  both  ways,  some 
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very  slightly  on  the  secretion  and  powerfully  on  the 
muscle,  and  others  slightly  on  the  muscle  and  power- 
fully on  the  secretion.  We  will  first  consider  intestinal 
purgatives,  and  then  intestinal  astringents. 

Purgatives  are  divided  into  the  following  classes. 
Laxatives. — These  are  substances  which  slightly 
increase  the  action  of  the  bowels  chiefly  by  stimu- 
lating their  muscular  coat. 
They  are — 


(1)  Whole  meal  bread. 

(2)  Honey. 

(3)  Treacle. 

(4)  Most     fruits,  espe- 

cially— 

(5)  Tamarinds, 

(6)  Pigs, 

(7)  Prunes,  and 


(8)  Stewed  apples. 

(9)  Manna. 

(10)  Cassia. 

(11)  Sulphur. 

(12)  Magnesia. 

(13)  Olive  oil. 

(14)  Castor     oil  (small 

doses). 


These  are  all  of  them  domestic  remedies  em- 
ployed for  slight  cases  of  constipation,  especially  in 
children  ;  some,  as  brown  bread,  fruits,  honey,  form 
articles  of  diet  with  persons  who  are  liable  to  con- 
stipation. (15)  ergot,  (16)  physostigma,  (17)  nux_ 
vomica,  (18)  belladonna,  (19)  hyoscyamus,  and  (20) 
stramonium  are  also  laxatives,  but  are  not  used 
except  under  medical  orders.  Nux  vomica  is  most 
valuable  ;  it  is  probably  a  direct  stimulant  to  the 
muscular  coat,  hardly  influencing  secretion.  It  is 
largely  used  in  cases  of  chronic  constipation,,  espe- 
cially when  occurring  in  anaemic  persons,  or  in  those 
in  whom,  for  any  reason,  it  is  likely  that  the  intestinal 
peristalsis  is  feeble. 

Belladonna  in  small  doses  increases  peristaltic 
movements  because  it  paralyses  the  inhibitory  fibres 
of  the  splanchnics,  but  in  moderate  doses  it  com- 
pletely arrests  peristaltic  movements.  It  is  chiefly 
employed  for  this  latter  purpose,  especially  in 
combination  with  opium.  Hyoscyamus  acts  on  the 
intestines  in  the  same  way,  and  small  doses  of  it  are 
often  given  with  other  purgatives  to  prevent  griping, 
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for  it  gives  an  orderly  rhythm  to  the  irregular  con- 
tractions the  stronger  purgatives  produce. 

Ergot  and  physostigma  are  hardly  ever  used  for 
their  laxative  effect. 

Simple  purgatives. — These  are  rather  more  power- 
ful in  their  action  than  laxatives.  They  stimulate 
peristalsis  and  also  increase  secretion.  Some  of  the 
laxatives,  as  castor  oil  and  magnesia,  when  given  in 
large  doses  become  simple  purgatives. 

The  simple  purgatives  are — 


(1)  Aloes. 

(2)  Rhubarb. 

(8)  Cascara  Sagrada. 


(4)  Senna. 

(5)  Rhamnns  Frangfula. 

(6)  Pel  Bovinum. 


These  are  all,  except  the  last  two,  in  common 
use.  The  indications  for  each  will  be  given  under 
the  individual  drug. 

Drastic  purgatives,  often  called  cathartics. — 
These  excite  greatly  increased  secretion  and  peri- 
staltic movements,  and  if  given  in  large  doses  cause 
severe  irritation  of  the  intestine  with  much  secretion 
of  mucus,  great  vascular  dilatation  and  even  hsemor- 
rhage,  severe  abdominal  pain  and  collapse,  with 
profuse  diarrhoea.  The  peristaltic  contractions  are 
often  irregular,  and  hence  there  may  be  much 
griping  pain ;  therefore  it  is  usual  to  prescribe 
hyoscyamus  with  these  drugs,  which  are  in  order  of 
efficiency — 


(7)  Olenm  Terebin- 

tliinse. 

(8)  Colocynth. 

(9)  Elaterium,  and 
(10)  Croton  oil. 


(1)  Calomel. 

(2)  Podophyllum. 

(3)  Aloes. 

(4)  Jalap. 

(5)  Scammony. 

(6)  Gamboge. 
The  most  powerful  are  placed  last.    Some,  as  jalap, 

elaterium,  scammony,  are  often  called  hydragogfue,  because 
of  the  large  amount  of  secretion  they  excite. 

Therapeutics. — Drastic  purgatives  are  employed 
in  obstinate  constipation,  and  also  to  produce  very 
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watery  evacuations  with  the  object  of  removing  as 
much  fluid  from  the  body  as  possible.  Hence  the 
frequent  use  of  jalap  in  Bright's  disease. 

Saline  purgatives. — The  action  of  these  is 
obscure,  but  it  seems  certain  that  they  very  greatly 
increase  the  secretion  of  intestinal  fluid,  and  hinder 
its  reabsorption,  so  that  a  large  amount  of  it  accu- 
mulates in  the  intestine.  The  distension  due  to  this 
accumulation  excites  gentle  peristalsis,  and  conse- 
quently an  easy  painless  evacuation  of  the  bowels. 
Secretion  goes  on  till  the  fluid  in  the  intestine  has 
become  a  5  or  6  per  cent,  solution  of  the  drug,  so 
that  if  a  very  concentrated  solution  is  given,  much 
intestinal  fluid  is  secreted.  There  is  some  doubt 
whether  osmosis  plays  any  part  in  the  process.  The 
saline  purgatives  are — 

(5)  Tartrate  of  sodium. 

(6)  Citro-tartrate  of  so- 
dium. 

(7)  Phosphate  of  sodium. 

(8)  Sulphate   and  other 
salts    of  magne- 


(1)  Tartrate   of  potas- 

sium. 

(2)  Acid     tartrate  of 

potassium. 

(3)  Sulphate  of  potas- 

sium. 

(4)  Sulphate  of  sodium. 


Therapeutics. — These  are  very  largely  used  as 
habitual  purgatives,  especially  for  persons  sufl*ering 
from  any  form  of  gout.  They  form  the  essential 
ingredient  of  most  purgative  mineral  waters,  as 
Hunyadi  Janos,  Pullna,  Friedrichshall,  ^Esculap, 
Rubinat,  &c. 

The  best  way  of  taking  them  is  to  put  the 
required  dose  of  the  salt  or  the  mineral  water  in  a 
tumbler,  add  some  lukewarm  water,  and  sip  it  slowly 
while  dressing  in  the  morning. 

Cholagogue  purgatives  will  be  described  when 
speaking  of  the  liver. 

Enemata. — Any  fluid  preparation  injected  into 
the  rectum  is  called  an  enema.  When  a  purgative  is 
liable  to  produce  sickness,  or  it  is  unadvisable,  because 
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of  peritonitis,  intestinal  obstruction,  ulceration,  or 
other  disease,  to  give  it  by  the  mouth,  it  may  be 
given  by  the  rectum.  Castor  oil,  aloes,  olive  oil, 
sulphate  of  magnesium,  &c.,  may  be  administered  in 
this  way.  Enough  of  a  vehicle  must  always  be  used 
to  make  a  purgative  enema  up  to  three  quarters  of  a 
pint  or  a  pint,  for  distension  of  the  rectum  greatly 
aids  purgation.  A  teaspoonful  of  glycerine  injected 
into  the  rectum,  or  the  same  amount  given  as  a  sup- 
pository, often  unlocks  the  bowels. 

Intestinal  Astringents. — These  may  be  described 
under  the  following  heads. 

Astringents  acting  on  the  vessels  of  the  intestine. 
These  are  the  same  as  those  acting  on  vessels 
generally.  Those  employed  for  their  action  on  the 
intestine  are — 


(1)  Lead  salts. 

(2)  Dilute    solutions  of 

silver  salts. 


(3)  Alum. 

(4)  Dilute  sulphuric  acid. 


Astringents  coagulating  albuminous  fluids^  and 
thus  constricting  the  vessels  : 


(1)  Tannic  acid,  and  all 

substances  containing 
it,  as — 

(2)  Krameria  root, 

(3)  Kino, 

(4)  Haematoxylin, 

(5)  Cinnamon, 

(6)  Catechu,  and 


(7)  Eucalyptus  gum. 

(8)  Iiead  salts, 

(9)  Silver  salts, 

(10)  Zinc  salts, 

(11)  Bismuth  salts, 

(12)  Copper  salts,  and 

pecially 

(13)  Per-salts  of  iron. 


Astringents  diminishing  the  amount  of  intestinal 
fluid  secreted  : 

(1)  Opium.  I    (3)  Calcium  salts. 

(2)  Iiead  salts.  | 

The  precise  action  of  these  is  obscure,  but  it  is  probable  that 
they  operate  in  the  way  indicated. 

Astringents  diminishing  the  contractions  of  the 
muscular  coat  of  the  intestines  : 


88 


MATEEIA  MEDICA 


(1)  Opium.  (5)  Lead  salts. 

(2)  Belladonna.  (6)  Lime. 

(3)  Hyoscyamus.  (7)  Bismutb.  salts. 

(4)  Stramonium. 

Therapeutics. — The  first  proceeding  in  every 
case  of  diarrhoea  is  to  remove  its  cause  ;  if  this  can 
be  done,  it  will  probably  subside.  Often  the  cause 
is  some  irritating,  indigestible  food,  and  then  it  is 
advisable  to  give  a  mild  purge,  as  castor  oil,  rhu- 
barb, &c.,  to  get  rid  of  it.  The  majority  of  cases  of 
ordinary  diarrhoea  are  probably  due  to  some  slight 
enteritis,  and  then  any  one  of  the  astringents  that 
have  been  named  will  be  valuable,  for  it  is  desirable 
to  constrict  the  dilated  vessels,  and  to  diminish  the 
secretion  and  the  movements.  Intestinal  astrin- 
gents are  therefore  often  combined,  and  when  the 
diarrhoea  is  at  all  serious  opium  is  of  great  service. 
If  there  is  a  persistent  cause,  as  tuberculous  ulcera- 
tion, the  hope  of  doing  good  is  slight.  But  the 
treatment  by  drugs  is  only  a  small  part  of  the  battle  : 
if  the  diarrhoea  is  severe,  absolute  rest  is  necessary, 
food  must  be  very  simple  and  given  in  very  small 
quantities  at  a  time,  not  much  fluid  should  be 
drunk,  and  the  patient  must  keep  warm. 

E.  Drugs  acting  on  the  Liver.— The  liver  has 
several  distinct  functions,  viz.  to  secrete  bile,  to  form 
and  store  up  glycogen,  to  form  urea,  to  excrete  sub- 
stances absorbed  from  the  intestine,  and  to  destroy 
poisonous  substances  absorbed  from  the  intestine. 

1.  Drugs  influencing  the  secretion  of  bile, — It  does 
not  follow  because  more  bile  appears  in  the  faeces 
that  more  is  secreted,  for  it  may  be  that  the  gall- 
bladder and  ducts  have  been  thoroughly  emptied, 
or  ^  that  the  bile  which  has  been  poured  into  the 
duodenum  has  been  swept  along  quickly  before 
reabsorption,  which  is  ordinarily  brisk,  has  had  time 
to  take  place.  Drugs  which  increase  the  amount  of 
bile  actually  secreted  are  called  direct  cholagogues, 
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or  hepatic  stimulants  ;  but  this  is  a  bad  name,  as  the 
liver  has  so  many  distinct  functions :  those  which 
simply  lead  to  a  larger  amount  of  bile  being  found 
in  the  faeces  without  any  extra  secretion  are  called 
indirect  cholagogues. 

Direct  Cholagogues. — These  have  been  studied 
in  fasting  urarised  dogs.  A  canula  is  inserted  into 
the  bile-duct,  and  is  brought  out  of  the  body,  the 
drug  to  be  experimented  upon  is  administered,  and 
the  amount  of  bile  secreted  before  and  after  the 
administration  is  noted.  No  food  must  be  given 
during  the  experiment,  as  that  alone  causes  a  con- 
siderable increase  in  the  biliary  flow. 

Direct  cholagogues  (the  most  powerful  placed  first)  are — 


(12)  Sodium  sulphate. 

(13)  Colocynth. 

(14)  Colchicum. 

(15)  Potassium  sulphate. 

(16)  Ammonium  ben- 

zoate. 

(17)  Hhubarb. 

(18)  Jalap. 

(19)  Scammony. 

(20;  Dilute  arsenious 
acid. 


(1)  Podophyllum, 

(2)  Euonymin. 

(3)  Iridin. 

(4)  Aloes. 

(5)  Ipecacuanha. 

(6)  Dilute  nitric  acid. 

(7)  Dilute  nitro-hydro 

chloric  acid. 

(8)  Mercuric  chloride. 
(0)  Sodium  phosphate. 

(10)  Sodium  salicylate. 

(11)  Sodium  benzoate. 

There  are  individual  differences  among  direct  cholagogues. 
Some,  as  sodium  salicylate,  make  the  bile  very  watery,  others, 
as  toluylendiamine,  which  is  not  given  to  man,  make  it  so 
thick  that  it  flows  through  the  duct  with  the  greatest 
difficulty. 

Indirect  Cholagogues. — These  cause  no  in^ 
crease  in  the  amount  of  bile  secreted ;  they  act  by  ' 
stimulating  the  upper  part  of  the  jejunum  and  the 
lower  part  of  the  duodenum,  thus  sweeping  the  bile 
on  before  there  is  time  for  it  to  be  reabsorbed. 

They  are— (1)  Mercury,  (2)  most  Cathartic  purga- 
tives, especially  Calomel. 

Therapeutics. — Cholagogues  are  used  for  cases 
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of  dyspepsia  in  which  there  is  reason  to  believe  that 
the  liver  is  the  organ  at  fault,  and  certainly  they 
often  have  a  very  markedly  beneficial  effect.  It  is 
clearly  an  advantage  to  combine  direct  and  indirect 
cholagogues  in  order  to  ensure  that  the  bile  shall  be 
excreted.  As  bile  itself  is  a  stimulant  to  the  peristaltic 
movements  of  the  intestine,  all  cholagogues  are  purga- 
tives, and  form  a  distinct  class  of  purgatives.  In 
cases  of  hepatic  dyspepsia  attention  to  diet  is  of  the 
greatest  importance,  and  muscular  movements,  as 
riding,  rowing,  &c.,  aid  in  the  expulsion  of  bile  from 
the  gall-bladder  and  ducts. 

Anticholagogues. — These  are  often  called 
hepatic  depressants.  They  decrease  the  quantity  of 
bile  secreted.  Calomel,  castor  oil,  gamboge,  mag- 
nesium sulphate,  opium,  and  acetate  of  lead  have  this 
effect,  but  it  is  not  sufficiently  marked  to  interfere 
with  their  therapeutic  use  for  other  purposes,  and 
they  are  never  employed  for  this  action. 

2.  Drugs  modifying  the  formation  of  urea  by  the 
liver. — It  is  believed  that  some  of  the  nitrogenous 
substances,  especially  leucin,  arriving  at  the  liver,  are 
there  converted  into  urea.  The  quantity  of  urea 
excreted  by  the  urine  is  increased  by  phosphorus, 
arsenic,  antimony,  ammonium  chloride,  and  iron. 
Phosphorus  may  also  lead  to  the  appearance  in  the 
urine  of  leucin  and  tyrosin.  There  is  some  evidence 
that  this  drug  causes  an  increase  of  the  urea 
through  its  action  on  the  liver,  for  in  phosphorus 
poisoning  that  organ  undergoes  extreme  fatty  de- 
generation, and  jaundice  supervenes.  Whether  the 
other  drugs  act  through  the  liver  is  doubtful. 
Antimony  and  arsenic,  if  given  in  large  doses  for 
some  time,  both  produce  general  fatty  degeneration. 
All  these  substances  must  be  administered  in  almost 
poisonous  doses  in  order  to  increase  the  urea  in  the 
urine,  and  they  are  not  employed  therapeutically  for 
this  purpose. 
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Opium,  colchicum,  alcohol,  and  quinine  are  said 
to  decrease  the  quantity  of  urea  excreted. 

3.  Depeessants  of  the  Glycogenic  Function. — Fhos- 
plioriis,  arsenic,  and  antimony  diminish  and  even  stop  the 
formation  of  glycogen  by  the  liver  ;  they  also  cause  fatty 
degeneration  of  it.  In  certain  forms  of  diabetes,  opium, 
morphine,  and  codeine  have  a  most  marked  effect  in  dimi- 
nishing the  quantity  of  sugar  in  the  urine. 

Division  X.— Dmg^s  acting:  on  the  Nervous 
and  Muscular  Systems. 

A.  Drugs  acting  on  Muscles. — Pharmacologists 
have  devoted  much  attention  to  this  class  of  drugs, 
but  as  the  facts  ascertained  are  not  used  in  medicine, 
we  need  not  stop  long  to  consider  them.  Lauder 
Brunton  gives  the  following  classification,  founded 
on  that  of  Koberts  : 

Class  I.  Irritability  of  muscle  unaffected  ;  total  amount 
of  work  it  can  do  diminished. — The  following  produce  this 
effect  : — Apomorphine,  delphine,  saponine,  copper,  zinc,  and 
cadmium.  And  in  large  doses  antimony,  arsenic,  platinum, 
iron. 

Class  II.  Both  the  irritability  and  the  capacity  for  work 
diminished. — The  following  produce  this  effect : — Potassium, 
lithium,  ammonium,  quinine,  alcohol,  chloral,  chloroform. 

Class  III.  Diminish  the  capacity  for  work  and  make  the 
excitability  very  irregular. — Lead,  emetine,  and  cocaine. 

Class  IV.  Alter  the  form  of  the  muscle  curve. — Veratrine, 
salts  of  barium,  strontium,  and  calcium,  digitalis,  and  squill. 

Class  V.  Increases  the  excitability. — Physostigmine. 

Class  VI.  Increase  the  capacity  for  work, — Caffeine  and 
theobromine. 

Small  doses  of  strychnine  and  veratrine  shorten  the  latent 
period  ;  large  doses  lengthen  it. 

Dilute  alkalies  diminish  the  extensibility ;  dilute  acids 
increase  it. 

B.  Drugs  acting  on  the  Peripheral  Endings  of 
Motor  Nerves. — Of  the  drugs  belonging  to  this 
group  the  action  of  urari  has  been  worked  out  most 
fully.  If  urari  is  given  to  an  animal,  it  is  found 
that  the  muscles  will  respond  to  a  mechanical 
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stimulus,  although  they  will  not  contract  when  the 
motor  nerve  is  stimulated.  If  a  single  muscle  be 
removed  from  the  circulation  by  ligature  of  its  vessels 
before  the  administration  of  urari,  afterwards  it  will 
be  the  only  one  that  will  respond  to  stimulation  of 
its  motor  nerve.  As  this  was  the  only  muscle  of  the 
body  that  the  drug  could  not  reach,  and  it  is  the  only 
one  not  poisoned,  the  poison  clearly  acts  locally  on 
the  muscles  ;  but  as  the  urarized  muscle  will  respond 
to  mechanical  stimulation  urari  must  paralyse  the 
motor  nerves  within  the  muscle,  probably  the  end 
plates. 

Drugs  paralysing  the  termination  of  the  motor  nerves  in 
muscle  : 


(12)  Lobeline, 

(13)  Nicotine, 

(14)  Methyl  brucine, 

(15)  Methyl  cinchonine, 

(16)  Methyl  codeine, 

(17)  Methyl  morphine, 
{IS)  Methyl  quinine, 

(19)  Methyl  nicotine, 

(20)  Methyl  strychnine, 

and  many  others. 


(1)  Urari, 

(2)  Conium, 

(3)  Belladonna  (atropine), 

(4)  Stramonium, 

(5)  Hyoscyamus, 

(6)  Saponine, 

(7)  Sparteine, 

(8)  Amyl  nitrite, 

(9)  Dilute  hydrocyanic  acid, 

(10)  Cocaine, 

(11)  Camphor, 

Urari  and  conium  are  by  far  the  most  important.  Thera- 
peutically we  never  desire  to  paralyse  motor  nerve  endings. 

Drugs  stimulating  the  terminations  of  7notor  nerves  hi 
muscle  : 

(1)  Aconite.  (4)  Pyridine. 

(2)  Nicotine.  .  (5)  Strychnine  (slightly). 

(3)  Pilocarpine. 

Excepting  that  perhaps  some  of  the  beneficial  action  of 
strychnine  in  certain  cases  may  be  due  to  its  slight  action 
on  motor  nerves,  we  do  not  employ  these  drugs  for  this  action. 

C.  Drugs  acting  on  the  Peripheral  Endings  of 
Sensory  Nerves  (other  than  those  of  special  sense). 
Our  knowledge  of  these  is  derived  almost  entirely 
from  observations  on  man,  for  it  is  very  difficult  to 
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experiment  upon  animals,  as  they  have  such  imper- 
fect means  of  communicating  their  sensations  to  us. 

Drugs  which  stimulate  the  terminations  of  sensory 
nerves. — These,  when  apphed  locally,  cause  pain. 
They  are  the  same  as  the  local  vascular  irritants 
which  have  already  been  enumerated  (p.  50) ;  in 
fact,  most  of  them  give  rise  to  pain  by  causing  local 
inflammation.    There  is  no  need  to  repeat  the  list. 

Therapeutics. — Local  irritants  are  chiefly  em- 
ployed for  their  action  on  the  vessels,  but  as  they 
are  also  counter-irritants,  their  application  to  the 
skin,  while  causing  some  pain  there,  will  often 
relieve  a  deep-seated  pain.  Although  pain  is  always 
referred  to  the  periphery,  it  is  appreciated  centrally, 
and  therefore  peripheral  stimulation  of  nerves,  which 
also  reflexly  excites  the  heart  and  respiration,  is  used 
to  rouse  people  from  unconsciousness,  such  as  that 
of  fainting,  opium  poisoning,  &c.  For  these  purposes 
the  stimulus  must  be  prompt,  hence  the  application 
of  the  faradic  current  to  the  skin  is  a  good  means 
to  employ. 

Drugs  which  depress  the  terminations  of  sensory 
nerves. — Of  these  there  are  two  kinds  :  those  which 
only  relieve  pain,  or  local  anodynes  ;  and  those  which 
diminish  sensibility,  or  local  anaesthetics. 

laocal  Anodynes. — These  have  no  action  unless  pain  be 
present.    They  are — 

(8)  Chloroform. 

(These  last  three  must 
be  allowed  to  evaporate.) 

(9)  Chloral. 

(10)  Belladonna. 

(11)  Stramonium. 

(12)  Hyoscyamus. 

(13)  Opium. 

(14)  Veratria. 

(15)  Oxide  of  zinc. 

In  the  above  list  the  most  powerful  are  placed  first. 
Many  other  substances  are  said  to  be  local  anodynes,  but  their 


(1)  Aconite. 

(2)  Carbolic  acid. 

(3)  Menthol. 

(4)  Dilute  hydrocyanic 

acid. 

(5)  Bicarbonate  of  so- 

dium. 

(6)  Ether. 

(7)  Alcohol. 
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claim  to  the  title  is  doubtful.  Cold  is  a  powerful  depressant 
of  sensibility,  and  therefore  it  is  an  excellent  local  anodyne  ; 
so  also  is  warmth,  for  heat  dilates  the  vessels,  and  thus  relieves 
tension,  which  is  a  very  powerful  factor  in  causing  pain. 

Therapeutics. — It  is  clear  that  the  scope  for  the 
employment  of  local  anodynes  is  very  wide.  If 
possible,  the  first  thing  is  to  remove  the  cause  of  the 
pain,  but  often,  as  in  neuralgia  and  many  forms  of 
pruritus,  we  cannot  do  this. 

Local  Anaesthetics. — These  are  cocaine,  carbolic 
acid,  and  extreme  cold,  whether  produced  by  ice  or  the 
ether  spray.  This  spray  was  formerly  employed  to  produce 
local  anaesthesia  before  doing  small  operations  ;  but  it  has 
been  superseded  by  cocaine,  which  produces  a  high  degree  of 
local  insensibility. 

D.  Drugs  acting  on  the  Trunks  of  Nerves. — These 
are  of  greater  pathological  than  pharmacological 
interest.  If  taken  for  a  long  time  they  produce 
chronic  inflammation  of  the  nerves,  which  is  shown 
by  the  great  increase  of  the  fibrous  tissue  between  the 
nerve-fibres,  and  the  fatty  degeneration  of  the  fibres 
themselves.  During  the  earlier  stages  the  irritation 
of  the  nerves  causes  much  pain  and  tingling  ;  later,  as 
they  lose  their  function,  numbness,  with  loss  of  sen- 
sation, and  paralysis  set  in,  often  accompanied  by 
trophic  lesions.  For  fuller  details  books  on  medicine 
must  be  consulted. 

The  drugs  producing  peripheral  neuritis  are — 

(1)  Lead.  |    (3)  Arsenic. 

(2)  Alcohol.  I    (4)  Mercury. 

E.  Drugs  acting  on  the  Spinal  Cord. — The  dif- 
ficulties of  experiment  are  so  great  that  we  know 
nothing  of  the  action  of  drugs  on  the  sensory  por- 
tions of  the  cord.  We  are  also  ignorant  of  the  action 
of  drugs  on  the  motor  fibres.  The  following  method 
is  adopted  to  discover  whether  a  drug  acts  on  the 
cells  of  the  anterior  cornua.  Suppose  we  are  studying 
a  drug  which  stimulates  the  motor  cells.    After  the 
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drug  has  been  given,  a  slight  peripheral  stimulus  will 
produce  such  marked  reflex  action  that  convulsions 
will  ensue  upon  the  stimulation.  If  the  cord  is  cut 
across  and  the  convulsions  follow  the  stimulus  as 
before,  it  is  clear  that  these  cannot  be  of  cerebral 
origin,  for  in  that  case  they  wo  aid  not  take  place 
below  the  point  of  section.  Again,  if  before  injec- 
tion of  the  drug  into  the  circulation  the  vessels  of 
the  cord  are  ligatured,  and  then  the  drug  causes  no 
convulsion,  it  is  clear  that  it  acts  on  the  cord  and  not 
on  the  muscles  or  nerves.  These  results  are  con- 
firmed if,  when  the  drug  is  injected  into  vessels  by 
which  it  reaches  the  cord  quickly,  convulsions  occur 
sooner  than  when  it  is  thrown  into  other  vessels  ;  also 
if  convulsions  do  not  take  place  when  the  cord  is 
destroyed ;  and  lastly  if,  when  the  destruction  is 
gradually  caused  by  pushing  a  wire  down  the  verte- 
bral canal,  the  convulsions  cease  from  above  down- 
wards as  the  cord  is  destroyed. 

The  drugs  increasing  the  irritability  of  the  anterior 
cornua  are — 

(1)  Strychnine.  (5)  Chloroform. 

(2)  Brucine.  (6)  Ether. 

(3)  Ammonia.  (7)  Ergfot. 

(4)  Thebaine.  (B)  Opium. 

(The  last  four  only  slightly,  and  early  in  their  action.) 

Therapeutics. — It  is  very  rarely  that  we  can  do 
any  good  in  spinal  diseases  by  attempting  to  stimu- 
late the  anterior  cornua,  but  strychnine  is  occasion- 
ally given  for  cases  of  paralysis  due  to  disease  of 
the  spinal  cord. 

Drugs  which  depress  the  activity  of  the  anterior  cornua  : 


(1)  Fhysostig'mine. 

(2)  Bromides. 

(3)  Alcohol. 

(4)  Chloroform. 

(5)  Ether. 

(6)  Ergot. 

(7)  Opium. 


(8)  Mercury. 

(9)  Zinc  salts. 

(10)  Silver  salts. 

(11)  Sodium  salts. 

(12)  Potassium  salts. 

(13)  Lithium  salts. 

(14)  Antimony  salts. 
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(15)  Arsenical  salts. 

(16)  Camphor. 

(17)  Nitrite  of  amyl. 

(18)  Nitrate  of  sodium. 

(19)  Chloral. 

(20)  Carbolic  acid. 


(21)  Apomorphine. 

(22)  Veratrine. 

(23)  Turpentine. 


(24)  Saponine. 

(25)  Emetine. 

(26)  Gelsemium. 


Of  these,  apomorphine,  alcohol,  chloroform,  ether,  arsenic, 
camphor,  morphine,  carbolic  acid,  chloral,  nicotine,  and  vera- 
trine first  excite  slightly  before  depressing. 

Therapeutics. — These  drugs  are  of  very  little  use 
in  medicine  for  their  action  on  the  spinal  cord.  Phy- 
sostigmine  is  by  far  the  most  powerful,  and  has 
been  occasionally  used  in  obscure  nerve  diseases 
accompanied  by  convulsions,  as  tetanus. 

Ergot  has  a  very  peculiar  action  in  producing 
sclerosis  of  the  posterior  columns  of  the  cord.  Lead 
sometimes  causes  atrophy  of  the  anterior  cornual 
cells,  and  long-continued  abuse  of  alcohol  pro- 
bably causes  slight  degeneration  of  the  cord  as  a 
whole. 

F.  Drug:s  acting  on  the  Brain. — The  action  of 
these  cannot  be  localised  nearly  so  accurately  as  can 
that  of  drugs  acting  on  the  spinal  cord  and  nerves. 
Drugs  acting  on  the  brain  illustrate  two  very  im- 
portant general  laws. 

First,  the  law  of  dissolution,  which,  when  stated 
as  it  applies  in  pharmacology,  is  as  follows.  When 
a  drug  affects  functions  progressively,  those  first 
affected  are  the  highest  in  development ;  that  is  to 
say,  they  are  the  last  acquired  by  the  individual  and 
the  last  to  appear  in  the  species.  The  next  affected 
are  those  next  to  highest,  and  so  on ;  till  finally  the 
lowest  of  all  from  an  evolutionary  point  of  view, 
that  is  to  say,  the  functions  of  respiration  and  circula- 
tion, are  affected.  This  law  is  very  well  exemplified  in 
the  case  of  alcohol,  for  the  first  functions  to  be  disor- 
dered are  those  of  the  intellect,  especially  the  highest, 
such  as  judgment  and  reason  ;  then  follow  disorders 
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of  movement,  and  finally  death  from  failure  of  respi- 
ration and  circulation. 

Another  law  very  well  exemplified  by  drugs 
which  act  on  the  brain  is  that  when  a  drug  in  mode- 
rate doses  excites  a  function,  in  large  doses  it  oftentj 
paralyses  it.  For  example,  a  person  under  the  in-1 
fluence  of  chloroform,  soon  after  its  administration,! 
tosses  his  arms  about  in  a  disorderly  way,  but  they  I 
subsequently  become  motionless,  and  cerebral  stimu- ) 
lants  may  also  be  hypnotics. 

Drugs  acting  on  the  motor  centres  of  the  brain. — 
To  investigate  these,  the  motor  area  of  the  cortex  is 
exposed  by  trephining,  and  the  strength  of  current 
which  it  is  necessary  to  apply  to  the  motor  area 
to  produce  corresponding  movements,  is  noted  before 
and  after  the  administration  of  the  drug.  Another 
method  is  to  observe  the  strength  of  current  neces- 
sary to  evoke  a  movement,  then  to  allow  the  trephine 
wound  to  close,  afterwards  the  animal  is  made  to  take 
the  drug  regularly  for  some  weeks.  The  opposite 
motor  area  is  then  exposed,  and  the  strength  of 
current  required  to  call  forth  movements  is  noted. 
It  has  been  found  that 
(1)  Alcohol,  (5)  Bromide  of  sodium, 

^2)  Anaesthetics,  (6)  Bromide  of  ammo- 

(3)  Chloral,  nium, 

(4)  Bromide    of  potas- 

sium, 

diminish  the  activity  of  the  cells  of  the  motor  area. 

Bromides  are  largely  used  in  epilepsy  and  other 
convulsive  disorders  on  account  of  this  function. 
Drugs  exciting  the  motor  cells  of  the  cortex  are — 

(1)  Atropine.  I    (3)  Strychnine. 

(2)  Absinthe.  |    (4)  Physostigfmine. 
They  have  no  therapeutical  application  in  virtue  of  this 

property. 

General  cerebral  stimulants. — It  is  impossible  to 
know  anything  of  these  by  experiments  on  animals. 

H 
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(11)  Coca. 

(12)  Cannabis  indica. 

(13)  Iiupulus. 

(14)  Opium. 

(15)  Camphor. 

(16)  Santonin. 

(17)  Quinine. 

(18)  Salicylic  acid. 

(19)  Tobacco. 


In  man  they  cause  general  excitation  of  the  mental 
faculties,  followed  in  many  cases  by  delirium  and 
incoherence.  The  exact  form  of  delirium  differs  a 
little  in  each  case. 

Such  drugs  are — 

(1)  Belladonna. 

(2)  Stramonium. 

(3)  Hyoscyamus. 

(4)  Alcohol. 

(5)  Chloroform. 

(6)  Ether. 

(7)  Nitrous  oxide. 

(8)  Coffee. 

(9)  Tea. 
(10)  Guarana. 

Therapeutics. — Many  of  these  are  taken  habitu- 
ally as  cerebral  stimulants  ;  for  example,  alcohol, 
tea,  coffee,  tobacco,  in  England  ;  opium  in  the  East ; 
cannabis  indica  in  many  parts  of  Asia ;  coca  in  parts 
of  South  America ;  and  if  it  is  wished  to  give  a 
cerebral  stimulant  as  a  drug,  one  of  these  is  usually 
chosen.  The  rest,  which  are  very  important,  are 
commonly  employed  for  some  other  action.  With 
very  many  of  this  class  of  drugs,  as  will  be  seen 
directly,  the  stimulant  action  soon  gives  way  to  a 
paralysing  influence. 

General  cerebral  depressants. — These  are  com- 
monly divided  into  three  classes :  Hypnotics  or 
Soporifics,  Narcotics,  Anaesthetics. 

Hypnotics  or  Sopobifics  are  drugs  which  pro- 
duce sleep,  closely  resembling,  if  not  identical  with, 
natural  sleep.  The  brain  during  sleep  is  anaemic,  and  it 
is  thought  that  this  anaemia  is  the  cause  of  sleep  ;  pos- 
sibly some  soporifics  act  by  producing  cerebral  anaemia. 

The  hypnotics  are — 

(1)  Opium.  (4)  Butyl  choral 

(2)  Morphine.  drate. 

(3)  Chloral  hydrate.  (5)  Bromides. 


hy. 
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(6)  Hyoscyamtis. 

(7)  Cannabis  indica. 

(8)  Paraldehyde. 

(9)  Sulphonal. 


(10)  Chloralamide. 


(11)  Lupulus. 

(12)  Alcohol. 

(13)  Trional. 


Therapeutics. — These  drugs  are  often  used  for 
persons  suffering  from  sleeplessness,  but  it  is  far 
more  important  to  remove  the  cause  of  the  sleepless- 
ness. Bleep  is  often  promoted  by  dilating  the  vessels 
of  other  parts  of  the  body  than  the  brain ;  for  ex- 
ample, a  warm  bath  or  an  abundant  meal  conduces 
to  sleep.  The  use  of  hypnotics  is  greatly  abused. 
Those  who  take  them  become  habituated  to  them, 
so  that  at  last  even  large  doses  do  not  cause  sleep. 
Chloral,  the  bromides,  and  chloralamide  are  perhaps 
the  most  satisfactory. 

Narcotics  are  substances  which  not  only  produce 
sleep,  but  also  in  large  doses  depress  the  functions  of 
respiration  and  circulation.  Many  of  them  fall  also 
under  the  head  of  general  anaesthetics ;  others  are, 
in  smaller  doses,  hypnotics. 

The  following  is  a  list  of  them  : 

(1)  General  anaesthetics.      (6)  Hyoscyamus. 

(2)  Opium.  (7)  Alcohol. 

(3)  Chloral  hydrate.  (8)  Cannabis  indica. 

(4)  Belladonna.  (9)  Lupulus. 

(5)  Stramonium. 

All  must  be  given  in  considerable  doses. 

Therapeutics. — They  are  of  great  use  in  calming 
excitement  of  any  kind ;  many  of  them,  such  as,  for 
example,  opium  and  belladonna,  are  beneficial  in 
relieving  distress  and  producing  sleep  in  heart 
disease. 

Genekal  Anesthetics. — These  are  drugs  that 
lead  to  a  total  loss  of  consciousness,  so  that  pain 
is  no  longer  felt ;  at  the  same  time  reflex  action  is 
abolished.  They  illustrate  admirably  the  law  of 
dissolution,  and  also  the  fact  that  after  excitement 
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paralysis  often  succeeds ;  and  the  stages  consequent 
upon  these  laws  can  be  readily  observed  in  any 
one  who  is  taking  an  anaesthetic.  Firstly,  in  obedi- 
ence to  the  law  of  dissolution  the  highest  faculty, 
the  imagination,  becomes  excited,  the  patient  sees 
visions  and  hears  noises.  He  next  begins  to  chatter 
wildly  and  incoherently,  for  in  the  excitement  of 
any  function  by  a  drug  the  exaltation  is  usually 
irregular,  and  confusion  results.  Next,  the  other 
motor  centres  of  the  cortex  are  stimulated  irregularly, 
so  that  he  gesticulates,  throws  his  arms  about  wildly, 
and  tosses  his  body.  By  this  time  the  brief  stimu- 
lation of  the  higher  intellectual  faculties  has  probably 
ceased,  and  in  obedience  to  the  second  law  vision, 
hearing,  and  touch  are  dulled,  and  he  has  lost  control 
over  his  reason,  so  that  he  feels  light-headed,  as  he 
expresses  it,  crying  and  laughing  easily  ;  now  he  is 
totally  irresponsible  for  his  actions  and  careless  as 
to  their  results.  It  will  be  noticed  that  the  functions 
are  paralysed  in  the  order  stated  in  the  law  of  disso- 
lution. Next  there  follows  upon  the  stimulation  of 
the  motor  areas  stimulation  of  the  heart  and  respira- 
tion. The  pulse  and  respirations  both  increase  in 
number,  the  blood-pressure  rises,  the  face  flushes. 
Then  comes  depression  of  all  the  functions  previously 
excited  ;  first  the  higher  parts  of  the  cerebrum  give 
way,  and  the  patient  loses  consciousness — neither 
bright  lights,  sounds,  nor  painful  impressions  rouse 
him  ;  he  becomes  quiet,  and  ceases  to  throw  his  arms 
and  legs  about ;  the  reflexes  disappear,  and  conse- 
quently touching  the  conjunctiva  does  not  produce 
closing  of  the  eyelid  ;  the  feet  do  not  move  when  they 
are  tickled,  the  pupil  is  contracted,  and  the  previous 
quickening  of  the  pulse  and  respiration  is  succeeded 
by  a  slowing  of  their  rate.  It  is  at  this  period  that 
the  patient  cannot  feel  pain,  and  that  therefore 
operations  are  performed.  The  depression  of  the 
motor  centres  is  followed  by  the  depression  of  the 


ANAESTHETICS 


101 


muscular  tone,  and  the  muscles  become  quite  flaccid 
and  cease  to  respond  to  mechanical  stimulation.  This 
is  the  degree  of  narcosis  that  is  required  for  the 
easy  reduction  of  dislocations  and  for  the  easy 
manual  examination  of  the  abdominal  viscera.  Anaes- 
thetics should  not  be  pushed  beyond  this  stage.  If 
they  are,  even  the  involuntary  muscles  lose  their 
tone  and  reflex  excitability,  so  that  the  sphincters  of 
the  rectum  and  the  bladder  relax.  The  depression 
of  the  pulse  and  respiration  continues,  the  move- 
ments of  the  chest  become  weaker  and  weaker  and 
slower  and  slower,  the  pulse  becomes  very  feeble, 
slow,  and  irregular,  and  the  heart  finally  stops  in 
diastole.  Death  occurs  partly  by  the  heart  and  partly 
by  the  respiration.  At  any  period  of  the  administra- 
tion during  which  recovery  is  possible,  the  functions 
of  the  body  will  return  in  just  the  reverse  order  to 
that  in  which  they  were  lost,  thus  again  illustrating 
the  law  of  dissolution.  It  is  often  many  hours  before 
the  mental  faculties  have  recovered  their  equilibrium, 
and  long  after  the  patient  can  move  his  muscles  he 
cannot  co-ordinate  them.  There  are  individual  differ- 
ences in  the  different  anaesthetics  and  in  different 
persons. 


The  general  anaesthetics  are 

(1)  Chloroform. 

(2)  Ether. 

(3)  Nitrous  oxide. 

(5)  Many  other  substitution  products  derived  from 
alcohols  and  ethers. 


(4)  Bichloride  of  methy- 
lene. 


Therapeutics. — Anaesthetics  are  given  to  cause 
unconsciousness,  so  that  pain  may  not  be  expe- 
rienced during  operations,  to  relax  muscles  in  cases 
of  dislocations,  abdominal  examinations,  phantom 
tumours,  &c.,  to  relieve  severe  pain,  such  as  that 
of  parturition,  biliary  and  renal  colic,  to  quiet  the 
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body  during  convulsions,  as  in  tetanus  and  hydro- 
phobia. 

The  chief  dangers  of  ancesthetics  are — 1.  Death 
from  shock.  This  usually  takes  place  before  the 
patient  is  fully  under  the  influence  of  the  anaesthetic, 
reflex  action  is  not  yet  quite  abolished,  and  the  heart 
is  stopped  reflexly  from  the  peripheral  stimulus  of 
the  operation.  This  is  one  of  the  greatest  and 
most  common  dangers  of  anaesthetics,  especially 
chloroform.  It  is,  to  a  large  extent,  avoidable  if 
care  be  taken  that  the  patient  is  fully  under  the 
influence  of  the  anaesthetic  before  the  operation  is 
begun  ;  often  when  it  is  trivial  the  operator  is  in  too 
great  a  hurry  to  begin,  and  the  patient  suddenly  dies 
from  failure  of  the  heart. 

2.  Death  from  paralysis  of  respiration.  This  is 
usually  due  to  a  combination  of  circumstances. 
Too  much  of  the  anaesthetic  may  have  been  given, 
respiration  may  be  difficult  because  the  patient 
suffers  from  some  disease  of  the  lungs,  or  the  opera- 
tion may  demand  that  he  should  lie  on  his  side  or 
in  some  other  position  which  hampers  respiration. 
Ifc  is  not  a  very  great  danger,  for  it  is  heralded  by 
lividity ;  and  if  then  the  posture  is  changed,  the  ad- 
ministration of  the  anaesthetic  is  stopped,  and  artificial 
respiration  is  performed,  the  patient  usually  quickly 
recovers  ;  even  if  he  does  not,  artificial  respiration  with 
the  head  thrown  back  and  the  tongue  pulled  out 
should  be  carried  on  as  long  as  there  is  any  evidence 
that  the  heart  is  beating,  or  if  the  patient  draws  a 
breath  when  artificial  respiration  is  stopped  for  half 
a  minute.  Cases  have  recovered  although  it  has  been 
necessary  to  keep  up  artificial  respiration  for  hours. 

3.  Cardiac  failure  may  occur  if  the  vapour  is  too 
concentrated.  The  patient  almost  suddenly  becomes 
pale,  and  the  pulse  stops.  In  such  a  case  no  more 
anaesthetic  must  be  given,  artificial  respiration  must 
be  kept  up  in  the  manner  just  mentioned,  and  the 
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heart  may  be  stimulated  by  the  subcutaneous  injec- 
tion of  brandy,  by  the  inhalation  of  nitrite  of  amyl, 
by  the  application  of  the  faradic  current  over  the 
cardiac  region,  by  the  plunging  of  electric  needles 
into  the  heart,  or  by  flicking  the  chest  over  the 
heart  with  hot  towels  and  placing  hot  compresses 
over  it. 

4.  Vomited  matter  and,  if  the  operation  is  about 
the  mouth,  blood  may  suffocate  the  patient.  To 
avoid  the  first  contingency  no  food  should  be  taken 
for  some  time  before  the  operation,  and  if  the  patient 
is  sick  he  should  be  turned  on  his  side  ;  to  avoid  the 
latter  special  precautions  must  be  taken,  which  are 
described  in  books  on  operative  surgery. 

For  the  relative  advantages  of  the  different  anaes- 
thetics and  the  mode  of  giving  each,  the  account  of 
the  individual  drugs  must  be  consulted. 

G.  Drugs  acting  on  the  Eye. 

1.  ]>rug^!$  acting^  on  the  Pupil. — The  first 
thing  to  determine  is  whether  any  drug  which  dilates 
or  contracts  the  pupil  acts  locally  or  centrally.  It 
is  dropped  into  one  eye :  if  it  only  acts  feebly  and 
after  some  time  and  on  both  eyes,  it  follows  that  it 
has  acted  centrally  after  absorption  from  the  con- 
junctiva into  the  general  circulation  ;  but  if  it  acts 
quickly,  powerfully,  and  only  on  the  eye  into  which 
it  was  dropped,  its  action  is  local.  If  it  acts  on  an 
excised  eye  its  action  must  be  local.  If,  when  all  the 
vessels  going  to  the  eye  are  ligatured,  the  drug  will 
act  when  dropped  into  the  eye,  but  will  not  when 
thrown  into  the  general  circulation,  this  again  shows 
that  its  action  is  local,  and  that  when  it  acts  after 
being  thrown  into  the  circulation  when  no  vessels  are 
ligatured  it  does  so  because  it  is  circulating  locally 
through  the  eye.  If  all  the  arteries  and  veins  of 
the  eye  are  ligatured,  and  the  drug  will  not  act  when 
locally  applied,  although  it  would  before,  and  will 
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now  when  thrown  into  the  general  circulation,  it 
shows  that  its  action  is  central,  and  that  it  acts 
when  dropped  into  the  eye  because  some  of  it  is 
absorbed. 

If  it  has  been  proved  by  these  means  to  act 
centrally  the  further  investigation  is  difficult,  for  the 
central  mechanism  is  complex. 

If  it  has  been  proved  to  act  locally,  it  may  act 
either  on  the  muscular  fibres  of  the  iris,  on  the 
terminations  of  the  third  nerve  in  them,  or  on  the 
terminations  of  the  cervical  sympathetic  in  them. 
Stimulation  of  the  third  nerve  causes  the  pupil  to 
contract ;  section  of  it  causes  the  pupil  to  dilate. 
Stimulation  of  the  sympathetic  causes  the  pupil  to 
dilate  ;  section  of  it  causes  the  pupil  to  contract.  If 
the  pupil  is  dilated  by  the  local  action  of  a  drug,  and 
stimulation  of  the  third  nerve  will  not  cause  it  to  con- 
tract, but  yet  the  muscle  is  responsive  to  mechanical 
stimulation,  it  shows  that  the  endings  qf  the  third 
nerve  are  paralysed.  If  the  pupil  is  contracted  by 
the  drug,  and  although  responsive  to  mechanical 
stimulation,  will  not  dilate  when  the  third  nerve  is 
cut,  it  shows  that  the  ends  of  the  third  nerve  are 
stimulated.  If  a  drug  locally  dilates  the  pupil,  but 
not  as  powerfully  as  stimulation  of  the  sympathetic, 
it  is  clear  that  its  whole  effect  is  not  due  to  a  stimu- 
lation of  the  sympathetic  ;  and  if  the  muscle  remains 
locally  irritable,  the  third  nerve  ending  must  be 
paralysed.  A  series  of  similar  experiments  may  be 
made  with  regard  to  the  sympathetic .  By  these  means 
the  mode  of  action  of  many  drugs  has  been  made 
out,  but  often  they  act  both  on  the  sympathetic  and 
the  third  nerve.  In  the  following  list  they  will  be 
classified  under  their  main  actions. 

Mydriatics  {pupil  dilators) — 

A.  Paralyse  the  terminations  of  the  third  nerve. 

(1)  Atropine.  I   (3)  Daturine. 

(2)  Homatropine.  |   (4)  Hyosoyamine. 
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(5)  Conine. 

(6)  G-elsemine. 

(7)  Muscarine. 


(8)  Hydrocyanic  acid. 

(9)  Aconite. 

(10)  Amyl  nitrite. 


It  is  not  quite  certain  how  the  last  five  act,  but  probably  on 
the  ends  of  the  third  nerve. 

B.  Stimulate  the  terminations  of  the  sympathetic. — 
Cocaine. 

C,  Act  centrally  Anaesthetics  (late  in  their  action). 

Myotics  (contract  the  ptipil). 

A.  Stimulate  the  terminations  of  the  third  nerve. — Pilo- 
carpine, nicotine  (probably). 

B.  Stimulate  the  muscle. — Physostigmine. 

C.  Act  centrally. — Ansesthetics  (early  in  their  action), 
opium. 

Therapeutics. — Dilators  of  the  pupils,  especially 
atropine  and  homatropine,  are  used  to  dilate  the 
pupil  for  ophthalmoscopic  examination,  and  to  pre- 
vent or  break  down  adhesions  of  the  iris.  Contrac- 
tors of  the  pupil,  especially  physostigmine,  are  used 
to  overcome  the  effects  of  atropine,  and  to  prevent  too 
much  light  entering  the  eye  in  painful  diseases  of  it, 

2.  Drug^s  acting  on  the  Ciliary  Mnscle.— 

The  following  drugs  impair  or  paralyse  accommo- 
dation : 


(1)  Atropine. 

(2)  Daturine. 

(3)  Hyoscy amine. 

(4)  Homatropine. 

(5)  Cocaine. 


(6)  Phyostigmine. 

(7)  Pilocarpine. 

(8)  Gelsemine. 

(9)  Conine. 


Intra-ocular  tension  is  increased  by  atropine 
(large  doses),  hyoscyamine,  daturine.  It  is  decreased 
by  cocaine  and  physostigmine. 

Gelsemine  paralyses  the  external  ocular  muscles, 
especially  the  levator  palpebrae  and  the  external 
rectus,  by  its  action  on  the  terminal  nerve  filaments. 

Cocaine  stimulating  the  un  striped  fibres  in  the 
orbital  membrane  and  the  eyelids  causes  the  eye  to 
protrude. 

Conine  produces  ptosis. 
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The  capacity  for  seeing  blue  is  increased  by 
strychnine.  Santonine  causes  first  violet,  then  yellow 
vision. 

H.  Drugs  acting  on  the  Ears. — We  know  very 
little  about  the  action  of  drugs  on  these.  Quinine 
and  salicylic  acid  cause  noises  and  buzzing. 

J.    Drugs  acting  on  Sympathetic   System. — 

Much  of  this  subject  has  already  been  discussed 
when  speaking  of  the  action  of  drugs  on  vessels.  The 
curious  fact  has  been  made  out  that  if  an  animal  be 
treated  with  a  large  dose  of  nicotine,  or  if  this  be 
applied  locally  to  the  superior  cervical  ganglion, 
stimulation  of  the  nerve  below  the  ganglion  no 
longer  produces  its  characteristic  effects,  although 
stimulation  above  the  ganglion  does. 

division  Urug^s  acting'  on  the  Organs 

ot  Oeneration. 

A.  Aphrodisiacs. — These  are  substances  which 
increase  sexual  desire.  There  are  conceivably  many 
ways  in  which  this  might  take  place.  There  is  a 
centre  in  the  lumbar  spinal  cord,  irritation  of  which 
causes  erection,  and  this  is  capable  of  being  excited 
by  afferent  impulses  proceeding  from  many  parts  of 
the  body,  but  especially  from  the  cerebrum,  and  the 
genital  organs  themselves,  or  the  parts  in  their 
immediate  neighbourhood.  The  lumbar  centre 
appears  to  be  very  dependent  upon  the  general 
health,  and  therefore  substances  which  improve  this 
are  indirectly  aphrodisiacs. 

The  following  drugs  have  been  used  as  aphrodisiacs  ;  their 
mode  of  action  is  not  certainly.known. 

(1)  Strychnine.  (5)  Camphor. 

(2)  Cantharides.  (6)  Phosphorus. 

(3)  Alcohol.  (7)  Damiana. 

(4)  Cannabis  indica. 

B.  Anaphrodisiacs. — We  do  not  know  for  certain 
of  any  drugs  which  have  a  depressant  effect  upon 
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the  lumbar  centre.  Most  anaphrodisiacs  act  by- 
decreasing  or  removing  some  irritation  which  is 
reflexly  producing  an  aphrodisiac  effect,  but  some 
probably  act  centrally. 

Drugs  used  as  anaphrodisiacs  are — 

(1)  Bromides.  (5)  Hyoscyamns. 

(2)  Iodide  of  potassium.  (6)  Stramonium. 

(3)  Opium.  (7)  Digitalis. 

(4)  Belladonna.  (8)  Purgatives. 

C.  Ecbolics  or  Oxytocics  are  remedies  which 
during  or  immediately  after  parturition  increase 
uterine  action. 


They  are — 

(1)  Ergot. 

(2)  Quinine. 

(3)  Savin. 


(4)  Hydrastis. 

(5)  Rue. 

(6)  Powerful  purgatives. 


Of  these  ergot  is  by  far  the  most  important.  Occasionally 
some  of  these  drugs  will  act  upon  the  gravid  uterus  to  produce 
abortion  before  parturition  has  begun.  They  have  all  of  them 
been  used  criminally  for  this  purpose. 

D.  Emmenagognes  are  substances  used  to  in- 
crease the  menstrual  flow.  Diminution  of  the  men- 
strual flow  is  a  symptom  of  so  many  diseases  that  a 
large  number  of  drugs  which  remedy  these  are  in- 
direct emmenagogues,  but  the  substances  which 
seem  to  have  a  special  action  in  increasing  the  men- 
strual flow  are — 

(1)  All  Ecbolics.  (4)  Guaiacum. 

(2)  Asafoetida.  (5)  Cantharides. 
(3  Myrrh.  (6)  Borax. 

Among  the  many  indirect  emmenagogues  the  commoner 
are  purgatives,  iron,  manganese,  cod-liver  oil,  and  strychnine, 
which  act  by  improving  the  general  health.  Hot  foot  or  hip 
baths,  especially  if  mustard  be  added,  often  aid  the  onset  of 
menstruation. 
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E.  Substances  which  depress  Uterine  Action.— 

These  are  employed  to  restrain  the  contractions  of 
the  gravid  uterus.    They  are — 


(4)  Cannabis  indica. 

F.  Drugs  acting  on  the  Secretion  of  Milk. 

GalactogogueSj  or  drugs  which  increase  the  secre- 
tion of  milk. 

Jaborandi  and  Alcohol. — Of  these  jaborandi  is  the 
most  powerful,  but  its  effects  soon  pass  off.  Alcohol  is  very 
feeble.  The  secretion  is  so  much  under  the  control  of  the 
general  health  that  the  best  way  to  ensure  an  abundant  secre- 
tion is  to  keep  the  general  health  as  good  as  possible. 

Antigalactogogues,  or  drugs  which  decrease  the 
secretion  of  milk. 

Belladonna,  either  given  internally  or  applied  locally, 
is  very  efficient,  probably  acting  locally  on  the  mammary  gland 
as  on  the  sweat  glands. 

The  following  drugs,  if  given,  are  excreted  by  the  milk 
and  are  therefore  taken  in  by  the  child  : — Oil  of  anise,  oil  of 
dill,  garlic,  oil  of  turpentine,  oil  of  copaiba,  and  probably  all 
volatile  oils,  sulphur,  rhubarb,  senna,  jalap,  scammony,  castor 
oil,  opium,  iodine,  indigo,  antimony,  arsenic,  bismuth,  iron, 
lead,  mercury,  zinc,  iodide  of  potassium.  It  is  clear  that  these 
must  be  administered  with  care  to  the  mother  ;  for  example, 
copaiba  or  turpentine  will  make  the  milk  so  nasty  that  the 
child  will  hot  take  it.  The  above  purgatives  given  to  the 
mother  may  cause  diarrhoea  in  the  child.  Opium  should  not 
be  given  in  large  doges  to  the  mother.  On  the  other  hand, 
mercury,  arsenic,  and  iodide  of  potassium  may  be  administered 
to  the  child  by  being  given  to  her. 

Division  XII.— Dru^8  acting  on  Metabolism. 

Our  knowledge  of  the  normal  metabolism  of  the 
body  is  very  imperfect,  consequently  we  know  very 
little  more  than  has  been  already  stated  under  other 
divisions,  about  the  action  of  drugs  on  metabohsm. 


(1)  Bromides. 

(2)  Opium. 

(3)  Chloral. 


(5)  Chloroform. 

(6)  Tartarated 
mony. 


anti- 
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Any  further  remarks  which  are  necessary  will  be 
made  when  the  individual  drugs  are  considered.  Two 
words  in  common  use  are  alterative  and  tonic. 

Alterative  is  a  vague  term  of  which  no  definition  can 
be  given.  It  is  often  used  to  cloak  our  ignorance,  when  we 
have  no  exact  knowledge  of  the  mode  of  action  of  a  drug. 
Many  drugs  comprehended  under  this  term  have  the  property 
of  profoundly  altering  the  body,  especially  if  it  be  diseased ;  for 
example,  mercury  will,  if  the  patient  be  suffering  from  syphilis, 
generally  cause  the  absorption  of  syphilitic  exudations,  but  we 
do  not  know  how  this  takes  place.  All  that  can  be  said  about 
such  drugs  will  be  stated  under  each,  for  their  mode  of  action 
is  probably  so  different,  that  no  useful  purpose  would  be  served 
by  considering  them  together. 

Tonic. — This  is  a  term  even  more  vague  than  alterative. 
So  ill-defined  is  it,  that  it  is  advisable  never  to  use  it  if  it  can 
be  avoided.  As  commonly  employed,  it  means  a  drug  which 
makes  the  patient  feel  in  more  robust  health  than  he  did 
before  he  took  it.  Obviously  this  may  happen  in  many  ways, 
such  as,  for  instance,  by  improving  the  digestion  or  the  quality 
of  the  blood. 
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MATERIA  MEDICA. 

(All  the  substances  about  to  be  described  are  pharmacopceial 
unless  the  contrary  is  stated.) 

Paet  I.— inorganic  materia  MEDICA. 
GROUP  I. 
WATER. 

1.  Aqusi,  Water,  H.fl. — Natural  water,  the  purest  that 
can  be  obtained,  cleared  if  necessary  by  filtration  ;  free  from 
odour,  taste,  or  visible  impurity. 

2,  Aqua  I>estillata.— Distilled  water  (H^).  Take 
10  gallons  of  water,  distil  from  a  copper  still  connected  with  a 
block  tin  worm,  reject  the  first  half -gallon,  which  contains 
volatile  impurities,  and  preserve  the  next  eight. 

Tests. — Evaporated  in  a  clean  glass  capsule  it  leaves  a 
scarcely  visible  residue.  It  is  not  affected  by  sulphuretted 
hydrogen,  oxalate  of  ammonium,  nitrate  of  silver,  chloride  of 
barium,  solution  of  lime,  or  a  mixture  of  starch,  mucilage,  and 
iodide  of  potassium.  It  gives  only  a  faint  coloration  when  a 
solution  of  potassio-mercuric  iodide  is  added  to  three  or  four 
ounces  (Nessler's  test).  This  shows  the  water  contains  only 
traces  of  ammonia.  Aqua  destillata  is  always  to  be  used  for 
making  up  prescriptions. 

Action.* 

External.— An  indifferent  bath  (88°— 98°  F.),  or 
one  in  which  ^the  bather  feels  neither  hot  nor  cold, 
produces  no  particular  effect. 

Cold  baths  increase  the  production  of  heat,  and 
abstract  heat  from  the  body  if  they  are  prolonged ; 
therefore  at  first  the  bodily  temperature  may  rise 

*  Unless  otherwise  stated,  the  word  action  will  in  this 
book  always  be  taken  to  mean  physiological  action,  or  action 
in  health. 
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slightly,  but  when  the  loss  exceeds  the  production  it 
falls.  The  amount  of  carbonic  acid  expired  is  in- 
creased. The  rate  of  the  pulse  and  respiration 
at  first  rises,  but  they  soon  fall.  The  skin  becomes 
pale,  and  the  condition  of  goose-skin  is  seen.  After 
the  bath  (the  duration  and  temperature  suitable  for 
different  persons  varies  widely)  there  is  a  feeling  of 
warmth  and  exhilaration,  and  the  cutaneous  vessels 
dilate. 

A  warm  bath  if  sufficiently  prolonged  may  cause 
a  slight  rise  of  the  bodily  temperature,  the  skin 
becomes  red,  the  pulse  and  respirations  are  more 
frequent,  the  amount  of  urine  secreted  is  diminished, 
and  after  the  bath  there  is  profuse  perspiration. 

Internal. — Warm  water  gives  rise  to  nausea  and 
vomiting.  Water  is  quickly  absorbed  from  the  stomach, 
and  very  soon  afterwards  the  amount  of  urine  se- 
creted is  greatly  increased,  and  to  a  less  degree  the 
amount  of  bile,  pancreatic  juice,  and  saliva.  Large 
quantities  of  fluid  should  not  be  drunk  during  meal- 
times, as  that  impairs  digestion.  If  a  considerable 
amount  of  water  is  drunk  daily  the  amount  of  urea  ex- 
creted is  increased,  and  that  of  uric  acid  is  diminished. 
Water  not  only  washes  out  the  tissues,  but  apparently 
renders  tissue  metamorphosis  more  complete. 

Theeapeutics. 

External. — Cold  baths  are  used  for  the  subsequent 
exhilarating  effects,  which  may  be  increased  by  quick 
rubbing  with  a  rough  towel.  Persons  in  whom  a 
feeling  of  warmth  does  not  immediately  follow  a  cold 
bath  should  not  use  them.  The  constant  daily  use 
of  a  cold  bath  probably  diminishes  the  liability  to 
catch  cold.  Cold  baths  are  said  to  arrest  attacks  of 
laryngismus  stridulus.  They  have  been  largely  used 
to  reduce  the  temperature  in  fever,  especially  typhoid 
fever.  The  first  effect  of  putting  the  patient  in  the 
cold  water  is  to  cause,  reflexly  from  the  stimulation 
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of  the  skin  by  the  cold,  an  increased  production 
of  heat ;  for  this  reason  and  because  of  the  ces- 
sation of  radiation,  the  rectal  temperature  at  first 
rises  a  little,  but  soon,  owing  to  the  direct  abstrac- 
tion of  heat,  and  to  the  diminished  production 
of  heat  which  quickly  sets  in,  it  falls  rapidly,  and 
continues  to  do  so  after  the  patient  is  taken  out. 
The  temperature  of  a  bath  for  a  patient  with  typhoid 
fever  should  be  between  68°  and  58°  F.  ;  he  should 
be  lowered  into  it  by  a  sheet,  and  remain  in  ten 
minutes,  unless  before  that  time  he  shows  signs  of 
collapse,  he  is  then  lifted  back  to  bed,  where  a 
blanket  is  thrown  loosely  over  him.  If  this  treat- 
ment is  adopted  the  bath  ought  to  be  given  whenever 
the  axillary  temperature  is  103°  F.  Sometimes  the 
patient  is  placed  in  a  bath  at  a  temperature  10°  F. 
below  his  own,  and  the  water  is  cooled  by  putting 
in  cold  water  or  ice,  till  it  has  fallen  to  about  68°  F., 
when  he  is  taken  out.  Often  instead  of  having  a 
bath  he  is  sponged  with  cold  water  as  he  lies  in  bed ; 
this  saves  trouble,  but  both  sponging  and  a  cold  pack 
(which  consists  of  a  sheet  four  folds  thick  wrung 
out  in  cold  water  and  wrapped  round  the  naked 
body  for  five  or  ten  minutes)  are  inferior  to  a 
bath.  Pneumonia  is  often  treated  by  the  appli- 
cation of  cold,  generally  by  means  of  ice  poultices 
(pounded  ice  in  a  thin,  flat,  indiarubber  bag),  applied 
to  the  chest.  The  immediate  application  of  very  cold 
baths  is  by  far  the  best  treatment  for  any  sudden 
hyperpyrexia. 

Cold  is  applied  locally  either  by  cold  water  in 
Leiter's  coils  or  ice  bags,  in  a  number  of  conditions, 
with  the  object  of  arresting  inflammation.  Thus 
ice  bags  are  put  on  the  head  in  meningitis,  or  con- 
cussion, and  on  the  knee-joint  for  acute  synovitis, 
&c.  According  to  most  authorities  cold  contracts 
not  only  the  vessels  of  the  skin  to  which  it  is 
applied,  but  by  reflex  action  those  of  the  organs 
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underneatli  it.  This  explains  the  application  of  an 
ice  bag  to  the  chest  to  arrest  pulmonary  haemorrhage. 
Cold  locally  applied  is  therefore  haemostatic. 

Warm  baths,  as  they  liquefy  the  fatty  secretions, 
are  more  cleansing  than  cold.  Hot  baths  like  any 
other  application  of  heat,  soothe  pain,  hence  they  are 
useful  for  rheumatoid  arthritis  and  colic,  whether 
renal,  biliary,  or  intestinal.  By  bringing  blood  to 
the  skin,  and  lessening  the  amount  in  the  internal 
organs,  they  relieve  muscular  spasm,  such  as  we  find 
in  stricture  of  the  urethra,  colic,  laryngismus  stridu- 
lus, other  forms  of  laryngeal  spasm,  and  infantile 
convulsions.  In  the  same  way  they  are  of  service  in 
weariness  from  muscular  or  cerebral  activity,  and 
are  useful  in  many  inflammatory  affections,  as,  for 
example,  a  cold  in  the  head.  A  warm  bath  imme- 
diately before  going  to  bed  may  sometimes  cure 
insomnia.  The  subsequent  increased  perspiration 
makes  hot  baths  and  hot  packs  of  great  value  in  the 
various  forms  of  nephritis  and  in  uraemia.  Great  care 
must  be  taken  after  a  hot  bath  which  has  been  given 
to  induce  sweating  to  see  that  the  patient  is  kept 
warm  by  being  wrapped  quickly  in  a  hot  blanket  and 
put  into  a  warm  bed  ;  if  not,  the  cutaneous  vessels 
soon  contract,  and  there  is  no  diaphoresis.  A  local 
hot  bath  has  the  same  effects,  but  to  a  less  degree. 
A  hot  foot  bath  is  often  used  for  a  cold  in  the  head, 
or  for  amenorrhcea.  Sponging  with  hot  water  will, 
by  the  vascular  dilatation  and  sweating  it  causes, 
reduce  the  temperature  slightly  in  fever. 

A  cold  bath  is  one  the  temperature  of  which  is 
below  70°  F.,  one  between  88°  and  98°  F.  is  properly 
speaking  indifferent,  but  it  is  often  called  a  warm 
bath.  A  tepid  bath  is  intermediate  between  warm 
and  cold.  Anything  above  98°  F.  is  a  hot  bath.  Few 
people  can  bear  a  temperature  much  over  102°  F. 

Internal. — The  chief  therapeutic  use  of  water  is 
to  wash  out  the  tissues,  especially  the  kidneys,  and 
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to  keep  the  urine  dilute.  Some  persons  who  are  liable 
to  the  formation  of  gravel  or  urinary  calculi  can  by 
drinking  plenty  of  pure  water  prevent  their  forma- 
tion, for  the  minute  collections  of  crystals  which  are 
the  beginning  of  all  calculi,  are  washed  out  of  the 
urinary  system  before  they  have  time  to  grow  to  any 
size,  and  if  they  are  composed  of  uric  acid  the  copious 
drinking  of  water  diminishes  the  liability  of  their 
formation,  for  it  decreases  the  amount  of  uric  acid 
excreted.  It  is  stated  that  the  liability  to  the  forma- 
tion of  gall-stones  may  also  be  kept  in  check  by  the 
drinking  of  plenty  of  water,  as  then  the  bile  becomes 
less  concentrated  and  flows  more  quickly.  When 
large  quantities  of  water  are  drunk  it  should  be  pure 
distilled  water,  and  should  be  taken  between  meals. 
A  glass  of  cold  water  taken  on  rising  in  the  morning 
will  with  some  persons  cause  the  bowels  to  be  opened. 
Warm  water  is  an  emetic* 


GROUP  II. 

THE  ALKALINE  METALS. 
Potassium,  Sodium,  Ammonium,  Lithium. 
POTASSIUM, 

Symbol,  K.    Combining  weight  39.    (Not  official.) 

1.  Liquor  Potassae.— Solution  of  Potash.  KHO. 

Source. — An  aqueous  solution  of  carbonate  of  potassium 
is  boiled  with  slaked  lime.  The  supernatant  hquid  is  syphoned 
oS.    K2CO3  +  Ca(0H)2  =  CaCOa  +  2KH0. 

Chaeactees. — A  colourless  alkaline  fluid  with  a  soapy  feel 
and  taste.  Sp.  gr.  1*058,  strength  5-84  per  cent.,  or  27  gr.  to  §j 
of  caustic  potash  in  water. 

Impurities. — Carbonic  acid,  lime,  sulphates,  chlorides 
and  alumina. 

*  It  is  impossible  in  this  book  to  give  more  than  a  brief 
sketch  of  baths  and  the  drinking  of  water  and  mineral  waters. 
Further  information  will  be  found  in  works  on  '  General 
Therapeutics.' 
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Tncompatibles. — Acids,  acid  salts,  metallic  salts  and 
preparations  of  ammonia,  belladonna,  hyoscyamus  and  stra- 
monium, the  alkaloids  of  these  three  being  decomposed  by- 
Caustic  Potash.    All  alkaloids  are  precipitated  by  alkalies. 

It  is  contained  in  Mistura  Olei  Eicini,  in  which  it  emulsi- 
fies the  oil. 

Dose,  15  to  60  m.,  freely  diluted. 

2.  Potassa  Caiistica.— Caustic  Potash.  KHO. 

Synonym. — Potassse  hydras. 

SouECE. — Evaporate  liquor  potassse  and  cast  the  residue 
in  moulds. 

Characters. — Hard,  deliquescent,  corrosive  white  pencils. 
Impurities. — The  same  as  of  liquor  potassse. 

Action  of  Potash. 

External. — It  is,  if  concentrated,  a  powerful 
irritant  and  caustic,  acting  by  abstracting  water 
from  the  part  to  which  it  is  applied.  It  dissolves 
fatty  matters  that  may  be  present  on  the  surface. 
It  is  antacid,  and,  if  freely  diluted,  sedative. 

Internal. — Mouth, — As  alkalies  check  alkaline 
secretions,  potash  momentarily  checks  the  secretion 
of  saliva. 

Stomach, — Because  alkalies  stimulate  acid  secre- 
tions the  flow  of  gastric  juice  is  excited  if  alkahes 
are  given  before  a  meal,  and  it  is  important  to  re- 
member that  this  increased  secretion  of  acid  continues 
even  after  it  has  neutralized  the  alkali.  If  they  are 
given  after  a  meal  the  gastric  juice  already  secreted 
is  neutralized.  Being  readily  diffusible  alkalies  are 
quickly  absorbed. 

Blood. — This  is  rendered  more  alkaline.  Probably 
all  alkalies  circulate  in  the  blood  as  carbonates,  but 
their  action  as  alkalizers  of  the  blood  is  very  tran- 
sitory, for  they  are  quickly  excreted.  The  amount 
of  haemoglobin,  if  it  is  deficient,  is  said  to  be 
increased. 

Heart, — Large  amounts  of  salts  of  potassium 
are  depressant  to  all  muscular  tissues,  and  therefore 
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decrease  the  force  of  the  heart,  ultimately  causing 
diastolic  arrest  by  direct  action  on  the  cardiac  muscle. 

Kidneys. — Potassium  salts  are  diuretic,  acting 
directly  on  the  renal  epithelium.  They  are  quickly 
excreted  in  the  urine,  rendering  it  alkaline,  and 
thus  increasing  its  power  of  holding  uric  acid  in 
solution. 

Bespiratory  passages. — The  bronchial  secretion  is 
increased  in  quantity,  and  it  is  rendered  less  viscid. 

Muscle. — The  prolonged  contraction  produced  by 
veratrine,  or  barium  salts  is  abolished  by  potassium 
salts.  They  are  direct  muscular  depressants,  and 
depress  also  the  nervous  system,  especially  the  brain 
and  spinal  cord. 

Theeapeutics  of  Potash. 

External. — Caustic  potash  is  used  to  destroy 
lupus,  and  it  was  formerly  employed  to  make  issues. 
Care  must  be  taken  to  limit  its  action,  for  it  diffuses 
very  rapidly.  Liquor  potassae  is  used  to  dissolve  off 
the  fatty  matters,  and  thoroughly  cleanse  the  skin 
before  operations,  and  weaker  solutions  of  it  are 
employed  to  remove  the  epidermis  in  certain  chronic 
skin  diseases.  A  40-per-cent.  solution  is  recommended 
to  remove  an  in-growing  toe  nail  which  is  painted 
with  the  fluid,  and  in  a  few  seconds  is  so  softened 
that  much  can  be  scraped  off.  The  procedure  is 
repeated  till  the  nail  that  remains  is  sufficiently  thin 
to  be  removed  with  a  pair  of  fine  scissors.  Dilute 
solutions,  acting  as  sedatives,  relieve  itching. 

Internal. — To  obtain  the  effects  of  alkalies  upon 
mternal  organs  the  bicarbonate,  citrate,  and  acetate 
of  potassium  are  preferable  to  potash,  for  that  is  apt 
to  irritate  the  stomach,  but  it  is  occasionally  used 
in  small  doses  as  a  gastric  sedative  for  dyspepsia. 

Toxicology f  see  Soda, 

3.  Potassii  Carbonas.— Carbonate  of  Potassium. 
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K2CO3  with  16  per  cent,  of  water  of  crystallization.  Syno- 
nym,— Salts  of  tartar. 

Source. — Pearlash,  which  is  a  product  of  the  lixiviation 
of  wood  ashes,  is  treated  with  water,  which  dissolves  little  but 
the  carbonate  of  potassium,  and  the  solution  is  evaporated. 

Characteps. — A  white,  caustic,  very  deliquescent,  crystal- 
line powder,  soluble  in  its  own  weight  of  water,  insoluble  in 
alcohol. 

Twenty  grains  neutralize  17  grains  of  citric  acid  or 
18  grains  of  tartaric  acid. 

Impurities. — Sulphates,  chlorides. 

It  is  used  in  preparing  Liquor  Arsenicalis  (as  a  solvent), 
Decoctum  Aloes  Compositum  (to  dissolve  the  resin),  Enema 
Aloes  (to  dissolve  the  resin),  Mistura  Ferri  Composita,  and 
Pilula  Ferri  (in  both  these  carbonate  of  iron  is  formed). 

Dose,  10  to  30  gr. 

Action  and  Thebapeutics  of  Caebonate  of 
Potassium. 

These  are  the  same  as  those  of  potash,  but  the 
carbonate  is  less  caustic. 

4.  Potassii  Bicartoonas.— Bicarbonate  of  Potas- 
sium. KHCO3. 

Source  Pass  carbonic  anhydride  through  a  solution 

of  carbonate  of  potassium,  and  let  the  bicarbonate  crystallize 
out.    K,C03  f  CO2  +  H,0  =  2KHCO3. 

Characters  Non-corrosive,  non-deliquescent,  colourless 

rhombic  prisms.  Taste  mildly  alkaline.  Solubility. — 1  in  4 
of  water. 

Twenty  grains  neutralize  14  grains  of  citric  acid  or 
15  grains  of  tartaric  acid. 

Impurities. — The  carbonate. 
Dose,  10  to  40  gr. 

Preparation, 

Liquor  Potassse   Effervescens  Effervescing 

solution  of  bicarbonate  of  potassium.  Synonym. — 
Potash  water.  A  solution  (30  gr.  to  the  pint)  of  bicar- 
bonate of  potassium  in  water,  into  which  COg  gas  under 
a  pressure  of  four  atmospheres  is  passed. 

Dose,  ad  libitum. 
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Action  of  Bicakbonate  of  Potassium. 

The  bicarbonate  of  potassium  is  too  feebly  caustic 
to  be  any  use  for  this  purpose.  Otherwise  its  actions 
are  those  of  potash. 

Theeapeutics  of  Bicaebonate  of  Potassium. 
Stomach, — Bicarbonate  of  potassium  may  be 
given  before  meals  to  stimulate  the  flow  of  gastric 
juice,  and  as  it  is  a  gastric  sedative,  it  is  useful  in 
painful  dyspepsia  accompanied  by  a  scanty  secretion 
of  gastric  juice.  It  may  be  taken  after  meals  if  too 
much  acid  is  secreted,  and  the  patient  suffers  from 
acid  eructations,  especially  if  pain  be  present  also, 
but  it  is  better  treatment  to  remove  the  cause  of  the 
dyspepsia.  It  is  not  a  common  remedy  for  dyspepsia, 
bicarbonate  of  sodium  being  usually  preferred.  It 
should  not  be  used  as  an  alkali  in  cases  of  poisoning 
by  mineral  acids,  because  of  the  evolution  of  carbonic 
acid  gas. 

Blood. — Bicarbonate  of  potassium  circulates  in 
the  blood  as  the  carbonate.  It  was  formerly  much 
used  in  rheumatic  fever,  but  is  now  superseded  by 
salicylates.  Probably  it  did  no  good.  In  gout  it 
is  given  to  keep  the  blood  thoroughly  alkaline,  and 
thus  to  dissolve  the  uric  acid  which  is  in  excess  in 
the  plasma.  Many  of  the  mineral  waters  useful  for 
gout  owe  part  of  their  efficacy  to  their  potassium 
salts.  It  is  believed  to  be  hsematinic,  that  is  to  say, 
it  is  thought  to  increase  the  amount  of  haemoglobin, 
but  as  for  this  purpose  it  is  usually  given  with  iron, 
its  haematinic  power  has  not  yet  been  proved. 

Kidneys. — It  is  not  much  used  for  its  diuretic 
effect  and  its  alkalizing  power  over  the  urine,  as  the 
vegetable  salts  are  preferable. 

5.  Potassii  Acetas.  —  Acetate  of  Potassium. 
KC2H3O2. 

SouECE. — Add  acetic  acid  in  excess  to  carbonate  of  potas- 
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sium.  Evaporate  to  dryness  and  fuse  the  residue.  K2CO3  + 
2HC2H3O2  =  2KC2H3O2  +  H2O  +  CO2. 

Chabacters. — White,  foliated,  very  deliquescent,  satiny, 
neutral  masses  of  peculiar  odour.  Solubility. — 3  in  1  in 
water. 

Impurities. — The  carbonate  and  metallic  impurities. 
Dose,  10  to  60  gr. 

6.  Potassii     Citras.  —  Citrate    of  Potassium 

Source. — Neutralize  carbonate  of  potassium  with  a  solu- 
tion of  citric  acid,  and  evaporate  to  dryness.  SKgCOg  + 
=  2K3C6H5O7  +  3H2O  +  3CO2. 

Characters  A  white,  deliquescent  powder.  Taste  saline, 

feebly  acid.    Solubility. — 10  in  6  of  water. 

Dose,  20  to  60  gr. 

Action  of  Citeate  and  Acetate  of 
Potassium. 

External. — No  action.  Being  neutral  they  are 
not  even  antacid. 

Internal. — These  are  the  least  irritating  to  the 
stomach  of  all  potassium  salts  ;  being  neutral  they 
have  no  action  on  gastric  juice.  They  circulate  as  the 
carbonate  of  potassium.  Both  are  more  powerfully 
diuretic  than  any  other  potassium  salts,  and  act  by 
directly  stimulating  the  renal  cells.  They  are  diapho- 
retic, especially  the  citrate,  but  neither  of  them 
causes  a  great  increase  of  the  perspiration.  How 
they  produce  this  effect  is  not  certainly  known. 

Therapeutics  of  Citrate  and  Acetate  of 
Potassium. 

As  neither  impairs  digestion,  they  are  chiefly  used 
for  remote  effects. 

Blood, — They  have  been  largely  given  for  rheu- 
matic fever,  but  are  now  not  employed.  Both  salts 
are  of  great  value  in  gout,  for  they  keep  in  solution 
the  excess  of  uric  acid  in  the  plasma.  They  are 
powerfully  antiscorbutic,  that  is  to  say,  they  prevent 
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scurvy,  but  they  are  not  so  efficacious  as  lemon  juice, 
lime  juice,  and  fresh  vegetables. 

Kidneys, — Although  in  health  the  diuresis  pro- 
duced by  the  citrate  and  acetate  of  potassium 
is  slight,  and  the  urea  and  other  solids  of  the 
urine  are  actually  decreased,  yet  clinical  experience 
points  clearly  to  the  fact  that  both  these  salts 
are,  in  chronic  Bright's  disease,  powerful  diuretics. 
They  are  frequently  used  in  this  disease  and  in 
feverish  conditions,  and  also  to  increase  the  amount 
of  urine,  and  thus  to  remove  pathological  fluids  in 
cases  of  pleuritic  effusion,  ascites,  &c. 

They  render  the  urine  alkaline,  and  are  much  em- 
ployed for  this  purpose,  having  the  advantage  over 
other  potassium  salts  that  they  do  not  derange  di- 
gestion. Not  only  do  they  prevent  the  precipitation 
of  uric  acid,  and  thus  hinder  the  formation  of  uric 
acid  gravel,  but  they  will  dissolve  small  uric  acid  cal- 
culi. Sir  Wm.  Roberts  states  that  to  keep  the  urine 
at  the  alkalinity  necessary  for  this  purpose,  40  to 
60  grains  of  the  acetate  or  citrate  should  be  dissolved 
in  four  ounces  of  water,  and  taken  every  four  hours. 
If  more  than  this  is  used,  harm  is  done,  for  an  in- 
soluble biurate  forms  on  the  surface  of  the  calculus. 
Owing  to  the  depressing  action  of  potassium  salts, 
they  should  be  used  with  care  in  persons  suffering 
from  heart  disease. 

Shin. — Both  these  salts  may  be  used  in  slight 
pyrexia,  such  as  that  of  a  common  cold,  on  account 
of  their  diaphoretic  properties. 

Lungs, — These  salts,  like  the  carbonates  and  bi- 
carbonates,  are  mild  saline  expectorants,  especially 
suitable  for  cases  of  bronchitis,  with  viscid,  scanty 
expectoration,  as  they  increase  the  secretion  and 
lessen  the  viscidity.  The  iodide  of  potassium  is, 
however,  still  more  efficacious. 

7,  Potassii    Sulphas.— Sulphate  of  Potassium. 
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Source. — Add  carbonate  of  potassium  to  acid  sulphate  of 
potassium,  which  is  a  bye  product  of  the  manufacture  of  nitric 
acid.    2KHS0,  +  K^COg  =  2K2SO4  +  CO2  +  H^O. 

Characters. — Hard,  colourless,  six-sided  prisms,  termi- 
nated by  six-sided  pyramids.  Taste,  disagreeable.  Solubility. — 
1  in  10  of  water. 

Impurities. — Other  sulphates  and  chlorides. 

Dose,  15  to  60  gr. 

It  is  contained  in  Pilula  Colocynthidis  Composita,  1  in  24, 
Pilula  Colocynthidis  etHyoscyami,  1  in  36,  Pilula  IpecacuanhaB 
cum  Scilla,  1  in  3,  Pulvis  Ipecacuanhse  Compositus,  8  in  10  (in 
the  last  two  merely  as  a  diluent). 

8.  Potassii  Tartras.— Tartrate  of  Potassium. 
K^C.HA^HiO. 

Source. —  Neutralize  a  hot  solution  of  carbonate  of  potas- 
sium with  acid  tartrate  of  potassium.  2KHC4H4OQ  +  K2CO3  = 
2K2C,H406-hH20  +  C02. 

Characters.— Small,  colourless,  deliquescent  prisms. 
Solubility,— 10  in  8  of  water. 

Impurities. — Acid  tartrate  and  carbonate  of  potassium. 

Dose,  20  to  60  gr.  (diuretic) ;  2  to  4  dr.  (purgative). 

9.  Potaissii  Tartras  Acida.— Acid  Tartrate  of 
Potassium.  KH4C4HO6.  Synonyms.—  Bitartrate  of  potash  ; 
Cream  of  tartar. 

Source. — Obtained  by  purification  from  crude  tartar 
(argol)  deposited  on  the  sides  of  wine  casks  during  the  fermen- 
tation of  grape  juice. 

Characters. — A  fine,  white,  gritty  powder  or  pieces  of  a 
larger  crystalline  mass.  Taste,  pleasant,  acid.  Solubility. — 
1  in  180  of  cold  water. 

Impurity. — Tartrate  of  calcium. 

Dose,  20  to  60  gv.  (diuretic  and  refrigerant) ;  2  to  8  dr. 
(purgative). 

It  is  contained  in  Confectio  Sulphuris,  Pulvis  Jalapse  Com- 
positus, and  Trochisci  Sulphuris. 

Action  of  the  Acid  Tartrate,  Tartrate,  and 
Sulphate  of  Potassium. 

External. — One  of  these  being  only  slightly  acid 
and  the  others  neutral,  they  have  none  of  the  ex- 
ternal caustic  or  antacid  properties  of  other  potassium 
salts. 
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Internal. — Intestines, — All  three  salts  are  typical 
hydragogue  saline  purges,  producing  easy,  soft, 
watery  motions  without  griping.  They  abstract  fluid 
from  the  blood,  and  cause  it  to  be  poured  into  the 
intestine.  Their  mode  of  action  has  already  been 
fully  described  (see  p.  86). 

Liver, — The  sulphate  of  potassium  is  a  moderate 
cholagogue,  slightly  increasing  the  biliary  flow. 

Kidneys. — The  tartrate  and  acid  tartrate  are 
diuretics,  because  a  small  amount  of  them  is,  in  the 
intestine,  converted  into  a  carbonate  and  absorbed, 
and  this  acts  directly  on  the  renal  cells.  Hence  they 
render  the  urine  alkaline.  But  all  the  sulphate  and 
most  of  the  tartrate  and  acid  tartrate  is  excreted 
with  the  faeces,  and  if,  as  seems  probable,  some  is 
absorbed  by  the  small  intestine  in  the  form  in  which 
it  is  taken,  it  is  excreted  again  into  the  colon. 

Theeapeutics  of  the  Acid  Taeteate,  Taeteate, 
AND  Sulphate  of  Potassium. 

Internal. — Intestines, — These  excellent  purga- 
tives are  frequently  used,  especially  for  habitual 
sluggishness  of  the  bowels.  A  dose  should  be  dis- 
solved in  a  tumbler  of  warm  water,  and  sipped  during 
dressing.  They  may  be  employed  to  open  the 
bowels  in  cases,  such  as  dropsy  or  urgemia,  in  which 
we  wish  to  eliminate  as  much  fluid  as  possible. 
They  should  for  this  purpose  be  given  in  a  concen- 
trated form,  for  then  a  large  amount  of  fluid  will 
be  secreted  from  the  intestine  to  bring  the  solution 
of  the  salt  to  that  degree  of  dilution  at  which  it  will 
act.  Compound  jalap  powder  is  also  much  used  for 
this  class  of  case.  The  sulphate  of  potassium  having 
some  cholagogue  action,  is  to  be  preferred  when  it 
is  believed  that  the  liver  is  at  fault. 

Liver, — These  salts  are  often  given  to  those  who 
suffer  from  gall-stones,  although  no  salts  of  potassium 
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have  any  power  to  dissolve  gall-stones,  but  the 
sulphate  does  good  as  a  cholagogue. 

Kidneys. — The  tartrate  and  acid  tartrate  are  some- 
times used  as  diuretics  in  the  same  class  of  case  as 
the  acetate  and  citrate. 

10.  Potassii  Nitras. — Nitrate  of  Potassium.  KNO3. 

Synonyms. — Nitre ;  Saltpetre. 

SouBCE. — Purified  native  saltpetre. 

Chaeacteks. — White,  striated,  six-sided  prisms.  Taste, 
cool,  saline.    Solubility. — 1  in  4  of  water. 

Impurities. —  Sulphates,  chlorides  and  lime. 
Dose,  10  to  30  gr. 

Action  of  Nitkate  of  Potassium. 

External. — Nothing  noteworthy. 

Internal. — Stomach  and  Intestines. — It  is  liable 
to  cause  nausea,  vomiting,  diarrhoea,  symptomatic 
of  the  gastritis  and  enteritis  produced  by  it. 

Blood, — Owing  to  its  high  diffusion  power  it 
quickly  passes  into  the  blood  unchanged.  External 
to  the  body,  nitrates  prevent  the  coagulation  of  the 
blood,  or  dissolve  the  clot  if  it  be  already  formed, 
but  it  is  not  known  that  they  have  any  effect  on  the 
blood  in  the  body. 

Heart. — Nitrate  of  potassium  is  a  powerful  car- 
diac depressant,  causing  the  beats  to  become  feeble 
and  few.  Large  doses  lead  to  great  weakness,  faint- 
ing, and  death. 

Kidneys. — Small  doses  are  diuretic  from  their 
direct  action  on  the  renal  cells,  but  large  ones  are 
liable  to  inflame  the  urinary  passages,  causing  haema- 
turia.    The  drug  is  excreted  unchanged  in  the  urine. 

Shin, — Nitrate  of  potassium  is  a  mild  diaphoretic. 

Therapeutics  of  Nitrate  of  Potassium. 

Internal. — Blood. — On  account  of  its  supposed 
action  in  preventing  the  coagulation  of  the  living 
blood,  it  has  been  used  in  rheumatic  fever  and  many 
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inflammatory  conditions,  but  it  is  now  discarded. 
Probably,  as  it  is  a  cardiac  depressant,  it  only  does 
harm. 

Kidneys  and  Shin, — It  is  sometimes  employed  as 
a  diuretic  and  diaphoretic  in  febrile  conditions,  but 
the  acetate  and  the  citrate  are  much  preferable. 

Asthma. — For  the  treatment  of  this  disease,  blot- 
ting paper  is  soaked  in  a  solution  of  nitre  of  about 
50  gr.  to  the  fluid  ounce  of  water,  six  pieces  about 
1\  inch  square  are,  when  dry,  successively  placed  in 
a  jar  and  lighted  one  at  a  time.  The  patient  inhales 
the  fumes.  Einger  considers  it  better  to  dip  the  paper 
also  into  a  solution  of  chlorate  of  potash,  and  to 
burn  a  piece  large  enough  to  fill  a  whole  room  with 
the  fumes.    This  treatment  often  relieves. 

11.  Potassii  CWoras.— Chlorate  of  Potassium. 
KCIO3. 

Source. — Pass  chlorine  into  a  mixture  of  carbonate  of 
potassium  and  slaked  lime  ;  then  dissolve  the  result  in  boiling 
water  and  separate  the  chlorate  by  recrystallization.  KgCOg  + 
6Ca2HO  +  12C1  =  2KCIO3  +  SCaCl^  +  CaCOg  -f  6H,0. 

Characters. — Colourless,  rhomboidal  plates.  Taste,  cool. 
Easily  explodes  on  trituration  with  many  substances,  especially 
sugar,  sulphur,  tannin,  charcoal,  and  glycerine.  Solubility. — 
1  in  18  of  cold  water. 

Impurities. — Chloride  of  calcium  and  lime. 

Dose,  10  to  30  gr. 

Pre'paration. 
Trochisci  Potassii  Chloratis.    5  gr.  in  each. 
The  chlorate  should  be  added  last  to  prevent  the 
risk  of  explosion. 

Dose,  1  to  6  lozenges. 

Action  of  Chloeate  of  Potassium. 
External. — None. 

Internal. — Stomach  and  Intestines. — Small  doses 
have  no  effect ;  poisonous  ones  produce  symptoms 
similar  to  those  induced  by  the  nitrate. 

Blood, — Here  also  small  doses  have  no  effect,  but 
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several  cases  of  poisoning  show  that  in  large  doses 
chlorate  of  potassium  disintegrates  the  red  corpus- 
cles, and  converts  haemoglobin  into  methsemoglobin. 
The  altered  blood  is  passed  by  the  urine,  which  is 
therefore  dark-coloured,  and  contains  granular  debris^ 
and  thus  the  urine  is  exactly  like  that  met  with  in 
paroxysmal  heemoglobinuria.  The  liver  and  spleen 
are  enlarged,  and  the  marrow  of  the  bones  becomes 
very  vascular.  Nephritis  is  induced.  Death  occurs 
from  cardiac  weakness. 

As  chlorate  of  potassium  easily  parts  with  its 
oxygen,  it  was  supposed  that  it  would  do  so  in  the 
blood,  but  this  is  not  so.  It  is  excreted  unchanged 
in  the  urine. 

Therapeutics. 

This  drug  is  used  empirically  for  stomatitis,  ton- 
sillitis, and  pharyngitis  of  all  varieties,  either  as 
lozenges,  gargle  (10  gr.  to  of  water  or  decoction  of 
cinchona),  or  given  to  be  swallowed  in  solution,  for 
it  is  then  excreted  by  the  saliva.  Its  action  is  there- 
fore always  local.  It  is  especially  valuable  for 
ulcerative  stomatitis.  It  has  been  given  to  women 
liable  to  miscarry. 

12.  Potasisii  Bictiromas.  —  Bichromate  of 
Potassium.  KgCrOtjCrOg. 

Source. — Prepared  from  chrome  ironstone. 

Characters.— Large  transparent  four-sided  tables. 

Incompatibles. — Owing  to  the  ease  with  which  it  oxidizes 
it  readily  forms  explosive  compounds.  Hence  it  is  best  pre- 
scribed with  kaolin  or  in  capsules. 

Dose,     t®  i  S^-j  i^  capsules,  or  as  a  pill  with  kaolin. 

Action  and  Theeapeutics  of  Bicheomate  of 
Potassium. 

Occasionally  solutions  of  it  have  been  taken  by 
mistake.  Symptoms  of  very  severe  gastro-intestinal 
inflammation   with  much  collapse  have  followed. 
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Handling  the  salt  frequently  may  produce  eczema. 
Lately  it  has  •  been  recommended  for  dyspepsia 
and  gastric  ulcer;  it  is  best  given  on  an  empty 
stomach  thrice  a  day. 

13.  Potassii  Permaug'anais,  see  Manganese. 

14.  Potasisii  lodidum,  see  Iodine. 

15.  Fotassii  Bromidum,  see  Bromine. 

16.  Potassa  ISulphurata,  see  Sulphur. 

1*7.  Potassii  Ferrocyanidiim,  used  to  prepare 
Acidum  Hydrocyanicum  dilutum,  and  Potassii  Cyanidum,  also 
as  a  test. 

18.  Potassii  Cyanidum,  used  to  make  Bismuthum 
Purificatum. 

19.  8apo  Mollis,  soft  soap,  is  Oleate  of  Potassium ; 
see  Olive  Oil. 

Symbol,  Na.    Combining  weight,  23.  (Official.) 

It  decomposes  water,  and  must  therefore  be  kept 
under  naphtha. 

From  it  is  prepared  Liquor  Sodii  Ethylatis. 

1.  L<iquor  Sodse.— Solution  of  Soda.  NaHO. 
SouECE. — An  aqueous  solution  of  carbonate  of  sodium 

is  boiled  with  slaked  lime.  The  supernatant  liquid  is  then 
syphoned  off.    Na2C03  +  Ca(0H)2  =  2NaH0  +  CaCOg 

Chaeactees. — A  colourless  alkaline  fluid.  Taste  very 
caustic.  Sp.  gr.  1-047  ;  strength  4*1  per  cent.,  or  18-8  grains  of 
caustic  soda  to     of  water. 

Impueities.— Lime,  sulphates,  chlorides,  carbonate. 

Incompatibles. — The  same  as  of  Liquor  Potassas. 

Dose,  15  to  60  m.,  freely  diluted. 

2.  Soda  Caiistica.— Caustic  Soda.  NaHO. 
SouECE. — Made  from  liquor  sodse  by  evaporation. 
Chaeactees. — Greyish-white  solid  masses,  or  in  sticks. 
Impueities. — As  of  Liquor  Sodse. 
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Action  of  Soda. 

It  is  in  all  respects  save  one  similar  in  its  action 
to  potash.  The  difference  is,  that  sodium  salts  are 
all  much  less  depressant  to  the  cardiac,  muscular, 
and  nervous  systems,  and  therefore  far  less  poisonous 
than  potassium  salts. 

Theeapeutics  of  Soda. 

It  is  very  little  used.  Potash  is  almost  always 
preferred. 

Toxicology. 

Poisoning  by  caustic  alkalies  is  very  rare ;  usually  it  takes 
place  either  by  potash,  soda,  pearlash  (potassium  carbonate), 
or  soap  lees  (sodium  carbonate).  (Both  the  last  are  impure. 
They  contain  caustic  soda  or  potash.) 

Symptoms. — A  caustic  taste  is  experienced,  and  is  quickly 
followed  by  symptoms  of  gastro-intestinal  irritation,  viz.  burn- 
ing heat  in  the  throat,  vomiting,  diarrhoea,  and  abdominal  pain, 
together  with  those  of  depression,  viz.  a  feeble  quick  pulse, 
and  a  cold  and  clammy  skin.  Soon  the  lips,  tongue,  and 
throat  become  swollen,  soft,  and  red.  Post-mortem  appear- 
ances.— The  mucous  membrane  of  the  mouth,  tongue,  stomach, 
and  oesophagus,  and  occasionally  that  of  the  larynx,  is  ex- 
coriated, dark,  softened,  and  inflamed. 

Treatment. — Wash  out  the  stomach,  or  give  emetics,  as 
sulphate  of  zinc,  20  gr. ;  or  powdered  ipecacuanha,  30  gr. ;  or 
sulphate  of  copper,  5  gr.  in  half  a  pint  of  tepid  water  ;  or  vinum 
ipecacuanhas,  §j  ;  or  mustard,  a  tablespoonful  in  half  a  pint  of 
tepid  water ;  or  common  salt,  2  tablespoonfuls  in  half  a  pint 
of  tepid  water  ;  or  gr.  of  apomorphine  hypodermically.  If 
none  of  these  are  handy,  give  plenty  of  warm  water  and  tickle 
the  back  of  the  throat.  Then  give  feeble  acids,  as  vinegar, 
diluted  lemon  juice,  dilute  solution  of  citric  acid,  dilute  acetic 
acid.  Then  demulcents  as  oil,  linseed  tea,  or  water  and  white 
of  egg. 

3.  Sodii  Cartoonas.— Carbonate  of  Sodium.  NagCOg 
lOHgO.    Synonym. — Soda  or  washing  soda. 

Source. — Made  thus  : — First  stage,  chloride  of  sodium 
and  sulphuric  acid  are  heated  together.  2NaCl -t- H2SO4  = 
Na2S04+2HCl.  Second  stage,  the  sulphate  of  sodium  is 
heated  with  carbon.  Na;^S04  +  4C  =  Na2S  +  4CO.    Third  stage, 
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the  sulphide  of  sodium  is  heated  with  chalk.  Na.^S  +  CaCOg  = 
Na,C03  +  CaS. 

Chabacters. — Large  oblique  rhombic  octahedra,  trans- 
parent when  fresh,  but  they  soon  effloresce,  and  become  white 
on  the  surface.  Taste,  caustic.  Solubility. — 1  in  2  of  cold  water. 

Twenty  grains  neutralise  9 '8  grains  of  citric  acid  or 
10*5  grains  of  tartaric  acid. 

Impurities.— Sulphates  and  chlorides. 

Dose,  5  to  30  gfr. 

4.  8odii  Carbonas  Exsiccata,— Dried  Carbo- 
nate of  Sodium.  Na2C03. 

Source. — Eight  ounces  of  carbonate  of  sodium  are  gently 
heated  till  losing  water  of  crystallization  they  become  three 
ounces. 

Characters. — A  dry  white  powder. 
Dose,  3  to  10  gv. 

Action  and  Thekapeutics  of  the  Carbonate 
AND  Dried  Carbonate  of  Sodium. 

The  same  as  those  of  soda,  except  that  the 
carbonate  is  less  caustic. 

5.  8odii  Bicarlioiias.— Bicarbonate  of  Sodium. 
NaHCOg. 

Source — Made  from  the  carbonate  in  the  same  way  as 
the  bicarbonate  of  potassium  is  made.  Or,  by  the  reaction  of 
chloride  of  sodium  and  bicarbonate  of  ammonium. 

Characters. — A  white  powder  or  small  irregular  scales. 
Slightly  alkaline ;  not  caustic.  Solubility. — 1  in  10  of  cold 
water. 

Twenty  grains  neutralize  16-7  grains  of  citric  acid  or 
17'8  grains  of  tartaric  acid. 

Impurities. — The  carbonate. 

Incompatibles  It  is  decomposed  by  acids  and  acid  salts, 

e.g.  subnitrate  of  bismuth. 
Dose,  10  to  60  gr. 

Pre'parations, 

1.  Iiiquor  Sodse  EiFervescens. — Effervescing 
solution  of  bicarbonate  of  sodium.  Synonym. — Soda 
water.  A  solution  (30  gr.  to  the  pint)  of  bicarbonate  of 
sodium,  into  which  carbonic  acid  gas  at  a  pressure  of 
four  atmospheres  has  been  passed. 

Dose,  ad  libitum. 
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2.  Trochisci  Sodii  Bicarbonatis. — 5  gr.  in 
each. 

Dose,  1  to  6. 

Action  of  Bicaebonate  of  Sodium. 

The  same  as  that  of  bicarbonate  of  potasshim, 
except  that  it  is  much  more  slowly  absorbed  from 
the  gastro-intestinal  tract,  and  like  all  sodium  salts 
it  is  only  feebly  depressant. 

Theeapeutics  of  Bicaebonate  of  Sodium. 

External. — A  lotion  of  7  gr.  to  1  fl.  oz.  of  water 
is  employed  as  a  sedative  to  relieve  itching. 

Internal. — Stomach, — Its  use  in  disease  is  very 
similar  to  that  of  the  corresponding  salt  of  potassium, 
but  on  account  of  the  two  differences  just  mentioned 
it  is  much  more  frequently  given.  Hence  it  is  a  very 
common  ingredient  of  medicines  designed  to  relieve 
dyspepsia,  being  taken  at  or  a  little  before  meals  to 
increase  the  flow  of  the  gastric  juice,  or  some  time 
afterwards  to  neutralize  excessive  acidity  in  the  cases 
in  which  the  patient  complains  of  pain,  which  is 
relieved  by  food  and  comes  on  about  four  hours  after 
a  meal,  or  of  heartburn  and  acid  eructations.  Its 
value  is  also  partly  due  to  its  sedative  action  on  the 
gastric  nerves,  whereby  it  relieves  gastric  pain,  and 
partly  also  to  its  power  of  liquefying  tenacious  mucus. 
A  very  favourite  gastric  sedative  mixture  consists  of 
about  10  grains  of  bicarbonate  of  sodium,  together 
with  10  grains  of  carbonate  of  bismuth,  suspended 
in  mucilage.  A  grain  or  two  of  bicarbonate  of  sodium 
with  a  grain  of  powdered  rhubarb  and  some  sugar, 
forms  a  common  stomachic  powder  for  children. 
Bicarbonate  of  sodium  and  gentian  are  also  often 
combined  together  in  stomachic  mixtures. 

It  is  so  slowly  absorbed,  and  is,  in  comparison 
with  potassium  salts,  so  poor  a  solvent  of  uric  acid, 
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that  it  is  rarely  used  for  any  effects  it  may  have  after 
absorption. 

6.  Sodii  Pliosplias.— Phosphate  of  Sodium. 
HP04,12H,0. 

Source. — Digest  bone  ash  with  sulphuric  acid;  acid  phos- 
phate of  calcium  is  formed.  CagSPO^  +  2H2SO4  =  CaH42P04  + 
2CaS0,. 

Filter  and  add  to  the  solution  carbonate  of  sodium. 
CaH42P04  +  Na.COg  =  Na2HP04  +  H^O  +  CO2  +  CaHPO^. 

Characters. — Transparent, colourless,  efflorescent  rhombic 
prisms.  Taste,  mildly  saline.  Solubility. — 1  in  5  of  cold  water. 

Impurity. — Phosphate  of  lime. 

Dose,  f  to  1  oz. 

•y.  8odii  Phosplias  Effervescens.— Efferves- 
cing Phosphate  of  Sodium. 

Source. — Dry  25  oz.  of  phosphate  of  sodium  till  it  has  lost 
60  per  cent,  of  water.  Mix  with  it  bicarbonate  of  sodium, 
25  oz. ;  tartaric  acid,  13  J  oz. ;  citric  acid,  9  oz.  Heat  the  mix- 
ture till  it  aggregates,  and  then  stir  till  it  assumes  a  granular 
form. 

Characters. — White  granules,  which  effervesce  on  the 
addition  of  water. 

Dose,  i  to  i  oz.  in  3  to  6  fl.  oz.  of  water. 

8.  Sodii  Siilplias— Sulphate  of  Sodium.  Na2S04, 
lOH^O.    Synonym. — Glauber's  salts. 

Source. — Neutralize  the  residue  left  in  the  manufacture 
of  hydrochloric  acid  from  salt  with  carbonate  of  sodium. 
2NaHS04  +  Na2C03  =  2Na2SO,  +  CO^  +  H.p. 

Characters. — Colourless,  oblique  rhombic,  six-sided, 
transparent  prisms,  efflorescing  on  exposure  to  air.  Neutral ; 
taste  saline.    Solubility  1  in  3  of  water. 

Impurities. — Salts  of  ammonium  and  iron. 

Dose,  I  to  1  oz. 

9.  I^odii  {Sulphas  Eftervescens.— Effervescing 
Sulphate  of  Sodium. 

Source. — Dry  25  oz.  of  sulphate  of  sodium  till  it  has  lost 
56  per  cent,  of  its  weight  of  water.  Then  mix  with  it  bicar- 
bonate of  sodium,  25  oz. ;  tartaric  acid,  13|  oz. ;  citric  acid, 
9  oz.  Heat  the  mixture  till  it  aggregates,  and  then  stir  till  it 
assumes  a  granular  form. 

Characters. — White  granules,  which  effervesce  on  the 
addition  of  water. 

Dose,  J  to  J  oz.  in  3  to  6  fl.  oz.  of  water. 
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10.  Soda  Tartarata.— Tartarated  Soda.  NaKC4 

H406,4H20.    Synonyms  Tartrate  of  sodium  and  potassium  ; 

Eochelle  salt. 

SouBCE. — Add  acid  tartrate  of  potassium  to  a  hot  solution 
of  carbonate  of  sodium.  2KHC4H4O6  +  Na2C03  =  2KNaC,H,0a 
+  H2O  +  CO2. 

Characters. — Large,  colourless,  neutral,  eight-sided 
prisms.  Taste  like  common  salt.  Solubility. — 1  in  2  of  cold 
water. 

Impurity. — Acid  tartrate  of  potassium. 

Dose,  J  to  J  0S5.  (purgative) ;  30  to  60  gr.  (diuretic). 

Preparation. 

Pulvis  Sodse  Tartaratae  Effervescens. — Syno- 
nym.— Seidlitz  powder.  Take  tartarated  soda  120  grains 
and  bicarbonate  of  sodium  40  grains  ;  mix  and  wrap  in 
blue  paper.  Tartaric  acid  38  grains,  wrapped  in  white 
paper. 

Dose. — Dissolve  the  powder  in  the  blue  paper  in 
nearly  half  a  pint  of  cold  or  warm  water,  and  then  add 
that  in  the  white  paper,  and  drink  while  effervescing. 

11.  Sodii   Citro-Tartras  Effervescens.— 

Effervescent  Citro-tartrate  of  Sodium. 

Source. — Mix  sugar,  5  oz.,  bicarbonate  of  sodium,  17  oz., 
citric  acid,  6  oz.,  and  tartaric  acid,  9  oz.  Heat  the  mixture 
till  it  aggregates  and  assumes  a  granular  form. 

Characters. — White  deliquescent  granules,  which  effer- 
vesce on  the  addition  of  water. 

Dose,  60  to  120  gr.  in  3  to  6  fl.  oz.  of  water. 

Action  of  Tartarated  Soda,  Citro- Tartrate, 
Sulphate,  and  Phosphate  of  Sodium. 

Internal. — Intestines, — Owing  to  the  slowness 
with  which,  compared  to  the  corresponding  potas- 
sium salts,  these  sodium  salts  are  absorbed,  they  pass 
on  into  the  intestine  and  there  act  more  efficiently 
than  potassium  salts.  They  are  typical  saline  purga- 
tives, abstracting  fluid  from  the  blood  until  they  form 
a  5  per  cent,  solution,  and  then  exerting  a  painless 
laxative  effect,  produce  a  soft  motion  about  two  or 
three  hours  after  administration  {see  p.  86). 
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The  sulphate,  which  is  the  most  active  purgative, 
and  the  phosphate  are  mild  cholagogues. 

Blood  and  Kidneys. — Owing  to  their  tardy  absorp- 
tion the  action  of  these  salines,  as  alkalizers  of  the 
blood  and  urine,  and  as  diuretics,  is  more  feeble  than 
that  of  the  corresponding  potassium  salts. 

Therapeutics  of  Tartarated  Soda,  Citro- 
Tartrate,  Sulphate,  and  Phosphate  of 
Sodium. 

Internal. — Intestines. — These  salts  of  sodium  are 
some  of  the  best  purgatives  we  possess,  being  espe- 
cially useful  for  habitual  constipation,  and  for  consti- 
pation associated  with  gout,  with  hepatic  dyspepsia, 
or  with  any  of  the  manifestations  of  an  excess  of  uric 
acid  in  the  blood  or  the  urine.  The  best  way  to 
take  them  is  to  dissolve  the  required  amount  in  half 
a  tumbler  of  lukewarm  water,  and  to  drink  it  in 
successive  small  draughts  while  dressing  in  the 
morning.  The  bowels  are  then  usually  comfortably 
opened  soon  after  breakfast.  These  salts,  especially 
the  phosphate  and  sulphate,  are  also  cholagogues  ; 
these  two  are  therefore  to  be  preferred  in  cases  of 
gall-stones  and  disease  of  the  Hver.  The  sulphate  is 
the  most  powerful  purgative  of  all.  It  is  the  chief 
constituent  of  Carlsbad,  Marienbad,  Tarasp,  and 
Condal  waters,  and  it  occurs  associated  with  much 
sulphate  of  magnesium  in  iiEsculap,  Hunyadi  Janos, 
Seidlitz,  Pullna,  Friedrichshall,  and  Kissingen  waters. 
A  powder  consisting  of  30  grains  of  each  of  sulphate 
of  sodium  and  sulphate  of  magnesium,  and  a  grain 
of  each  of  chloride  of  sodium  and  bicarbonate  of 
sodium  (dose  1  to  4  dr.),  forms  when  dissolved  a 
good  imitation  of  u^sculap,  Hunyadi  Janos,  and 
Franz  Joseph  waters.  The  phosphate  is  a  milder 
and  less  unpleasant  purgative  than  the  others  ;  it  is 
often  given  to  children.  The  effervescing  prepara- 
tions are  palatable  forms. 
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If  large  doses  are  used  the  evacuations  are  very- 
watery,,  and  therefore  these  drugs  are  useful  to  re- 
move fluid  in  cases  of  dropsy  or  ascites  (especially  if 
due  to  disease  of  the  liver). 

12.  Sodii  diloridum.— Chloride  of  Sodium.  NaCl. 
Synonym. — Common  salt. 
Source. — Occurs  native. 

Chakactees. — Small,  white,  crystalline  grains  or  trans- 
parent cubic  crystals.    Solubility  1  in  2|  of  cold  water. 

Dose,  10  to  240  gr. 

Action  of  Chlokide  of  Sodium. 

Common  salt  forms  an  article  of  diet  with  all 
creatures  living  on  vegetable  food,  especially  if  it 
contains  large  amounts  of  potassium,  but  is  not  used 
either  by  carnivorous  animals  or  by  tribes  living  solely 
on  flesh.  The  importance  of  it  is  seen  in  the  long 
distances  herbivorous  animals  will  wander  to  salt- 
licks, and  by  the  fact  that  tribes  living  on  vegetables 
will  go  to  war  for  the  possession  of  it.  Bunge's  ex- 
planation of  this  desire  for  salt  is  as  follows :  Blood 
plasma  contains  much  chloride  of  sodium,  vegetable 
foods  contain  a  large  amount  of  potassium  salts  ; 
when,  therefore,  these  salts  of  potassium  reach  the 
blood,  chloride  of  potassium  and  the  sodium  salt  of 
the  acid  which  was  combined  with  the  potassium  are 
formed.  This  and  the  chloride  of  potassium  are 
excreted  by  the  kidneys,  and  the  blood  loses  its 
chloride  of  sodium,  which  loss  is  therefore  made  up 
by  taking  chloride  of  sodium  with  the  food.  The 
deprival  of  salt  leads  to  general  weakness,  oedema, 
and  anaemia,  a  series  of  symptoms  often  seen  in 
France  before  the  repeal  of  the  salt  tax. 

Quantities  of  a  tablespoonful  and  upwards  act 
as  an  emetic,  and  may  also  purge.  Eectal  injections 
of  solutions  of  salt  are  used  as  an  anthelmintic  for 
the  Oxyuris  vermicularis. 
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Therapeutics  of  Chloride  of  Sodium. 
It  is  occasionally  used  as  an  emetic,  also  as  an 
anthelmintic.    Bathing  in  sea  water  acts  as  a  mild 
general  stimulant. 

13.  Liquor  iSodii  Ethylatis.— Solution  of  Ethy- 
late  of  Sodium.  NaC.^H^O. 

SouKCE. — Dissolve  sodium  1  in  ethylic  alcohol  20.  Na  + 
C2H,OH  =  NaC2H,0  +  H. 

Characters. — A  clear  syrupy  liquid,  changing  to  brown 
by  keeping,  hence  should  be  freshly  made  as  wanted.  Strength, 
19  per  cent,  of  the  ethylate  of  sodium. 

Action  and  Therapeutics  of  Ethylate  of 
Sodium. 

Used  locally  as  a  mild  caustic  to  remove  nsevi  and 
other  growths. 

14.  Sodii  Pulpitis.  —  Sulphite  of  Sodium. 
Na2S03,7H20. 

Source. — Saturate  a  solution  of  carbonate  of  sodium  or 
caustic  soda  with  sulphurous  acid  gas. 

Characters. — Colourless,  transparent,  monoclinic  prisms. 
Solubility. — 1  in  4  of  water. 

Dose,  5  to  20  gr. 

15.  Sodii  Hyposulpliis. —  Hyposulphite  of  So- 
dium. Na2S203,5H20. 

Source. — Pass  sulphurous  anhydride  into  a  solution  of 
carbonate  of  sodium  with  sulphur. 

Characters. — Large,  colourless,  transparent  crystals. 
Solubility.— 1  in  IJ  of  water.  It  is  in  the  Appendix  of  the 
Pharmacopoeia  as  a  test  for  Iodine  and  Chlorine. 

Dose,  10  to  60  gr. 

Action  and  Therapeutics  of  Sulphite  and  of 
Hyposulphite  of  Sodium. 

Sodium  sulphite  is  in  the  stomach  decomposed  by 
the  acids  there,  and  gives  off  sulphurous  anhydride. 
It  may  therefore  be  given  to  arrest  fermentation.  If 
any  remains  undecomposed  it  is  absorbed  as  a  sul- 


AMMONIUM 


135 


phite.  No  other  action  of  these  salts  is  known. 
They  are  very  rarely  given  in  medicine,  but  in  suffi- 
cient doses  might  produce  the  effects  of  sodium 
sulphate. 

16.  8odii  Bromidum,  see  Bromine. 

17.  Sodii  locUdum,  see  Iodine. 

18.  8odii  Hypoplioispliis,  see  Phosphorus. 

19.  8odii  Arsenias,  see  Arsenic. 

20.  8odii  Sulpliocarbolas,  see  Acidum  Carbo- 
licum. 

21.  L-iquor  SodsB  ClilormatSE,  see  Chlorine. 

22.  Sodii  Nitras,  used  in  making  Sodii  Arsenias. 

23.  8odii  Nitris,  see  Nitrites. 

24.  8odii  Acetas,  used  in  making  Acetic  Ether. 

25.  Sodii  Benzoas,  see  Acidum  Benzoicum. 

26.  8odii  Valerianas,  see  Valerianae  Ehizoma. 

27.  Sodii  Salicylas,  see  Acidum  Salicylicum. 

28.  Borax,  Sodium  Biborate,  see  Acidum  Boricum. 

29.  8apo  DurUfS,  Hard  Soap,  is  Sodium  Oleate. 

30.  8apo  Aiiimali§,  Curd  Soap,  is  chiefly  Sodium 
Stearate. 

AMMONIUM. 

Symbol,  NH^.    Combining  weight,  18.    (Not  official.) 

1.  liiquor  Ammonia;  Fortior.— Strong  Solution 
of  Ammonia.    NH3  (32-5  per  cent,  dissolved  in  water). 

Source. — Generate  ammonia  gas  by  heating  chloride  of 
ammonium  with  slaked  lime,  and  pass  it  into  water. 

Chaeactees. —  A  colourless  liquid,  of  a  very  pungent 
odour,  and  very  alkaline.    Sp.  gr.  0-891. 

Impueities. — Ammonium  chloride,  sulphide  and  sulphate. 

Fre'parations. 

1.  Lmimentum  Camphorse  Compositum. — 

Liquor  Ammonias  Fortior,  40  ;  camphor,  20  ;  rectified 
spirit,  120  ;  oil  of  lavender,  1. 

2.  Spiritus  Ammoniae  Aromaticus,  see  Ammo- 
nium Carbonate. 

3.  Spiritus  Ammonise  Pcetidus,  see  Asafoetida. 

4.  Tinctura  Opii  Ammoniata,  see  Opium. 
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2.  Liiquor  Ammoniee.—  Solution  of  Ammonia. 
NH3  (10  per  cent,  dissolved  in  water). 

Source. — Mix  strong  solution  of  ammonia,  1  part,  and 
distilled  water,  2  parts. 

Charactees. — Like  but  less  pungent  than  the  strong 
solution.    Sp.  gr.  0-959. 

Dose,  10  to  20  m  well  diluted. 

Preparation, 
Linimentum  Ammonise. — Liquor  Ammonias,  1 ; 
olive  oil,  3. 

Action  of  Solutions  of  Ammonia. 

External. — A  solution  of  ammonia  produces  rube- 
faction  with  a  sensation  of  heat,  and,  if  strong,  a 
sensation  of  pain  and  burning.  If  the  vapour  is 
confined  it  causes  vesication. 

Internal. — Nose. — When  inhaled,  the  vapour  of 
ammonia  is  irritating  to  the  nose  and  air  passages, 
causing  a  pungent  sensation  and  sneezing.  The  eyes 
and  nose  water.  The  pulse  and  respiration  are  re- 
flexly  accelerated.  If  very  concentrated  it  produces 
swelling  and  inflammation  of  the  nose,  glottis,  and 
respiratory  tract. 

Stomach. — Like  other  alkalies,  given  before  meals 
ammonia  increases  the  flow  of  gastric  juice,  given 
after  meals  it  neutralizes  it.  It  dilates  the  gastric 
vessels,  and  produces  a  feeling  of  warmth  in  the 
epigastrium.  It  reflexly  stimulates  the  heart  and 
respiration. 

Blood. — Its  action  on  the  blood  is  not  known, 
but  it  is  supposed  to  diminish  its  local  liability  to 
clot  in  cases  of  thrombosis,  and  to  dissolve  that 
already  formed. 

Heart.—  kmmomsi^  causes  a  rise  of  blood-pressure 
with  an  increased  pulse  rate,  due  probably  to  stimu- 
lation of  the  accelerator  mechanism. 

Bespiration. — It  increases  greatly  the  frequency 
of  respiration,  probably  from  stimulation  of  the  re- 
spiratory centre  in  the  medulla. 
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Nervous  system, — The  brain  is  unaffected,  and 
the  nerves  also,  except  for  the  tingling  produced  when 
a  strong  solution  of  ammonia  is  locally  applied. 
The  motor  functions  of  spinal  cord  are  greatly  stimu- 
lated by  large  doses,  hence  the  convulsions  in  animals 
poisoned  by  this  drug. 

Kidneys. — Ammonia  and  its  salts  are  oxidized  in 
the  body,  and  the  nitric  acid,  uric  acid,  and  urea  in 
the  urine  are  increased,  and  thus  the  acidity  of  this 
fluid  is  slightly  heightened. 

Therapeutics  of  Solutions  of  Ammonia. 

External. — The  two  liniments  are  used  as  counter- 
irritants  in  numerous  conditions,  such  as  chronic 
joint  disease,  chronic  rheumatism,  &c.,  and  they  are 
often  rubbed  on  the  chest  in  bronchitis.  Ammonia 
is  a  very  uncertain  vesicant.  Weak  solutions  of  it 
are  often  applied  to  the  bites  produced  by  insects. 
Liquor  ammonias  is  very  valuable  when  held  to  the 
nose  of  any  one  who  has  fainted,  for  it  almost  in- 
stantly reflexly  produces  its  stimulating  effect  on 
the  heart  and  respiration. 

Internal. — Ammonia  in  some  form  may  be  given 
before  meals  as  a  gastric  stimulant  in  dyspepsia. 
Sal  volatile  is  often  used  for  this  purpose,  and  also 
for  its  general  stimulating  effect  on  the  cardiac, 
respiratory,  and  spinal  systems,  especially  in  sudden 
collapse  from  any  cause.  Ammonia  has  been  injected 
subcutaneously  in  cases  of  snake-bite. 

3.  Ammonii  Carbonas.— Carbonate  of  Ammo- 
nium. N3H11C2O5. 

SouKCE. — A  mixture  of  sulphate  or  chloride  of  ammonium 
and  carbonate  of  calcium  is  subjected  to  sublimation  and  resub- 
limation.  It  is  of  uncertain  composition,  probably  it  is  a  com- 
pound of  acid  carbonate  of  ammonium  (NH^HCOg)  with  carba- 
mate of  ammonium  (NH^NH.^COg),  about  one  molecule  of  each. 

Charactees.— Translucent  crystalling  cakes,  volatile,  and 
pungent  to  the  smell,    SplubiUty—l  in  4  q|  wat§r» 
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Twenty  grains  neutralize  26|  grains  of  citric  acid  or  28f 
grains  of  tartaric  acid. 

Impukities — Sulphates  and  chlorides. 

Dose,  3  to  10  gr.  (stimulant  or  expectorant) ;  30  gr. 
(emetic). 

Preparation. 

Spiritus  Ammonise  Aromaticus.  Synonym. — 
Sal  volatile.  Carbonate  of  ammonium,  4  oz. ;  Liquor 
Ammonise  Fortior,  8  fl.  oz. ;  volatile  oil  of  nutmeg, 
4J  fl.  dr.  ;  oil  of  lemon,  65  fl.  dr. ;  rectified  spirit,  6  pints  ; 
water,  3  pints.  Mix  the  oils  with  the  spirit  and  water. 
Distil.  To  the  last  portion  of  the  distillate  add  the 
ammonia  and  the  carbonate.  Heat  till  solution  takes 
place,  and  then  add  to  the  first  portion  of  the  distillate. 
Sp.  gr.  0-886. 

Dose,  I  to  1  fi.  dr. 

Used  in  making  Tinct.  Guaiaci  Ammoniata  and 
Tinct.  Valerianae  Ammoniata. 

Action  and  Theeapeutics  op  Caebonate  of 
Ammonium. 

The  external  and  internal  actions  of  the  car- 
bonate are  the  same  as  those  of  Liquor  Ammoniae. 
It  is  not  used  externally,  but  Spiritus  Ammoniae 
Aromaticus  is  inhaled  for  its  reflex  effects,  is 
taken  as  a  gastric  stimulant  and  carminative  in 
dyspepsia,  and  as  a  cardiac  and  general  stimulant 
in  syncope,  &c.  The  carbonate  is,  in  addition,  an 
excellent  expectorant,  stimulating  the  respiratory 
movements,  and  by  its  general  stimulating  effect 
aiding  the  expulsion  of  thick  mucus.  It  is  most 
used  for  bronchitis  in  children  and  the  aged.  It  is 
an  emetic  acting  directly  on  the  stomach. 

Toxicology. 

Liquor  ammonias  and  the  carbonate  produce  symptoms  like 
other  alkalies,  but  are  more  corrosive.  The  air-passages  are 
often  inflamed,  and  the  inhalation  of  the  vapour  has  been 
known  to  kill  from  this  cause. 

Treatment  as  for  other  alkalies. 

4.  Ammonii  Cliloridiim,— Chloride  of  Ammo- 
nium.   NH4CI.    Synonym. — Sal  ammoniac. 
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Source. — Neutralize  gas  liquor  with  hydrochloric  acid, 
evaporate  and  purify.    NH.HO  +  HCl  =  NH^Cl  +  H2O. 

Charactees  Translucent  fibrous  masses  or  colourless 

crystals,  volatile.    Solubility. — 1  in  4  of  water. 

Impurities  Chiefly  tarry  matters. 

Dose,  5  to  20  gfr. 

Action  of  Chloride  of  Ammonium. 

Locally  applied  chloride  of  ammonium  increases 
the  secretion  of  mucous  membranes,  and  to  a  slight 
extent  it  does  the  same  after  absorption.  It  is  a 
feeble  cholagogue,  diaphoretic,  and  diuretic. 

Therapeutics  of  Chloride  of  Ammonium. 

It  is  a  very  favourite  remedy  for  local  applica- 
tion, by  means  of  inhalation  of  the  vapour,  to 
increase  the  secretion  of  mucus  from  the  pharynx, 
Eustachian  tubes,  larynx,  trachea,  and  bronchi  in 
cases  of  chronic  pharyngitis,  otitis  media,  laryngitis, 
and  bronchitis.  Many  forms  of  apparatus  for  its 
inhalation  are  in  the  market.  In  most  of  them  it  is 
generated  by  the  action  of  hydrochloric  acid  on 
ammonia.  It  is  occasionally  given  by  the  mouth 
either  as  a  cholagogue,  gastric  stimulant,  diapho- 
retic, or  diuretic,  but  it  is  too  feeble  to  be  recom- 
mended, and  it  is  very  nasty ;  the  taste  may  to  some 
extent  be  concealed  by  liquorice.  It  is  sometimes 
useful  in  chronic  bronchitis  with  much  expectoration. 
Some  authorities  consider  it  a  specific  for  neuralgia. 
It  is  not  a  general  stimulant. 

5.  Liiqiior  Ammoniee  Acetatiis  Fortior. — 

Strong  Solution  of  Acetate  of  Ammonium.  NH^C2H302. 

SouBCB. — Carbonate  of  ammonium  is  added  to  acetic  acid. 
Chabactees. — A  colourless  liquid.    Sp.  gr.  1-073. 
Dose,  25  to  75  m. 

6.  Liquor  Ammoniee  Acetatis.— Solution  of 
Acetate  of  Ammonia.  Synonym. — Mindererus's  spirit.  Strong 
solution  1,  water  5.  ^ 
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Incompatibles.— Potash,  soda,  and  their  carbonates,  acids, 
lime  water,  salts  of  lead  and  silver. 
Dose,  2  to  6  fl.  dr. 

•7.  liiquor  Animomse   Citratis  Fortior.— 

Strong  Solution  of  Citrate  of  Ammonium.  (NH^)3,C6H507. 

Source. — Neutralize  citric  acid  with  a  strong  solution  of 
ammonia.    H,C,H,0,  +  3NH,H0  =  (NHJgC.H^O^  +  3H2O. 

Characters. — A  colourless  liquid.    Sp.  gr.  1-209. 

Dose,  I  to  IJ  fi.  dr. 

8.  liiqiior  AnimoniaB  Citratis. — Solution  of 
Citrate  of  Ammonium.    Strong  solution  1,  water  4. 

Dose,  2  to  6  fl.  dr. 

Action  and  Therapeutics  of  the  Acetate  and 
Citrate  of  Ammonium. 

These  are  mild  diaphoretics  and  diuretics  and 

are  used  only  for  these  effects.  They  probably 
act  in  both  cases  either  on  the  secretory  cells 
or  the  nerves  connected  with  them.  They  do  not 
irritate  the  kidneys,  but  increase  both  the  water 
and  the  solids  excreted.  They  are  employed  in 
Bright' s  disease  as  diuretics,  and  in  febrile  condi- 
tions as  diaphoretics. 

9.  Ammoiiii  Phosphas.— Phosphate  of  Ammo- 
nium. (NHJ,,HPO,. 

SouBCE. — Add  a  strong  solution  of  ammonia  to  dilute  phos- 
phoric acid.    H3PO,  +  2NH4HO  =  (NH,),HP04  -r  mfi. 

Characters. — Transparent  colourless  prisms.  Solubi- 
lity. —  1  in  2  of  water. 

Dose,  5  to  20  gr. 

Action  and  Thebapeutics  of  Phosphate  of 
Ammonium. 

As  its  solution  is  capable  of  dissolving  a  con- 
siderable amount  of  urate  of  sodium  it  has  been  used 
for  gout,  and  also  to  prevent  the  precipitation  of  uric 
acid  when  there  is  a  tendency  to  the  formation  of 
uric  acid  calculi. 
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10.  Ammoiiii  Benzoas,  see  Acidum  Benzoicum. 

11.  Ammoiiii  Uromidiim,  see  Bromine. 

12.  Ammonii  Nitras,  used  for  making  nitrous 
oxide  gas. 

I.ITIHUM. 

Symbol,  L.    Combining  weight,  7.    (Not  official.) 

1.  Liittiii  Carbonas.— Carbonate  of  Lithium.  L2CO3. 
SouKCE. — Act  on  chloride  of  lithium  with  carbonate  of 

ammonium. 

Chaeactees. — A  white   powder,  or   minute  crystalline 
grains;  alkaline.    Solubility. — 1  in  150  of  water. 
Impueities. — Lime,  alumina. 
Dose,  3  to  6  gr. 

Preparation. 

Liquor  laithiae  Effervescens.  Synonym. — 
Lithia  water.  Made  like  Liquor  Sodse  Effervescens 
(p.  128).    Strength,  10  gr.  to  the  pint. 

Bose,  5  to  10  fl.  oz. 

2.  liitliii  Citras.— Citrate  of  Lithium.  LgCgH^Oy, 
4H2O. 

Souece. — Act  on  carbonate  of  lithium  with  citric  acid. 
Chaeactees. — White,  crystalline  powder.    Solubility. — 
1  in  2^  of  water. 

Dose,  5  to  10  g^. 

Action. 

These  lithium  salts  closely  resemble  in  their 
action  the  corresponding  potassium  salts,  but,  as  very 
little  lithium  is  sufficient  to  form  a  salt  with  uric 
acid,  and  urate  of  lithium  is  very  soluble,  they  are 
more  powerful  solvents  of  uric  acid.  They  are  also 
more  efficacious  as  diuretics  and  render  the  urine 
very  alkaline.  Large  doses  are  general  depressants 
like  potassium  salts. 

Therapeutics. 


Salts  of  lithium  are  much  used  internally  in  acute 
and  chronic  gout,  to  promote  the  elimination  of  urate 
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of  sodium.  They  are  also  given  as  solvents  to 
patients  suffering  from  uric  acid  gravel  and  calculus. 
Those  suffering  from  gravel  often  derive  great 
benefit.  A  lotion  of  the  carbonate  (4  gr.  to  of 
water)  applied  on  lint  and  covered  with  gutta  percha 
relieves  the  pain  of  gouty  inflammation,  promotes 
the  healing  of  gouty  ulcers,  and  aids  the  disappear- 
ance of  tophi.  Lithium  salts  should  always  be  freely 
diluted.  The  citrate  has  the  advantage  of  greater 
solubility. 


GROUP  III. 

METALS  OF  THE  ALKALINE  EAETHS. 
Calcium,  Magnesium,  Barium,  Cerium,  Aluminium. 

CAI.CIUM. 

Symbol,  Ca.    Combining  weight,  40.    (Not  official.) 
Carbonate  of  Calcium  is  pharmacopoeial  in  four  forms. 

1.  Creta. — Chalk  ;  used  to  make  prepared  chalk  and 
carbonic  acid  gas. 

2.  Creta  Prseparata. — Prepared  Chalk.  CaCOg. 

SouKCE. — From  chalk  by  elutriation  and  drying. 
Characters. — Small  conical  pieces  or  a  dull  white  powder. 
Insoluble  in  water. 

Incompatibles. — Acids  and  sulphates. 
Dose,  10  to  60  gr. 

Frejoaratiojis. 

1.  Hydrargyrum  cum  Creta,  see  Hydrargyrum. 

2.  Mistura  Cretse. — Prepared  chalk,  1 ;  gwm^ 
acacia,  1 ;  syrup,  2  ;  cinnamon  water,  30. 

Bose,  1  to  2  fl.  oz. 

3.  Pulvis  Cretss  Aromaticus. — Prepared  chalk, 
11 ;  cinnamon,  4  ;  cloves,  1 J  ;  cardamom  seeds,  1  ; 
nutmeg,  3  ;  saffron,  3  ;  sugar,  25. 

Bose,  10  to  60  gr. 

4.  Fulvis  Cretse  Aromaticus  cum  Opio,  see 

Opium. 
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3,  Caicii  CarbonasPrsecipitata.— Precipitated 
Carbonate  of  Calcium.  CaCOg. 

SouKCE. — Boil  together  solutions  of  chloride  of  calcium 
and  carbonate  of  sodium.    CaCl2  +  Na2C03  =  CaCOg  +  2NaCl. 

Charactees. — A  white  crystalline  powder  insoluble  in 
water. 

Impurities. — Chlorides,  alumina,  and  iron. 
Incompatibles. — Acids  and  sulphates. 
Dose,  10  to  60  gr. 
Contained  in  Trochisci  Bismuthi. 

4.  Marmor  Album.— White  Marble.  CaCOg.  Used 
to  prepare  carbonic  acid  gas. 

Action  of  Calcium  Carbonate. 

External. — It  is  mildly  astringent  and  helps  to 
dry  moist  surfaces. 

Internal. — Stomach  and  Lites  tines, — Calcium  car- 
bonate is  antacid*  It  is  a  mild  but  certain  astrin- 
gent. How  it  acts  as  an  astringent  is  unknown.  It 
is  excreted  unchanged  in  the  faeces. 

Kidneys, — Because  certain  mineral  waters  con- 
taining bicarbonates  and  sulphate  of  calcium,  amongst 
other  salts,  have  been  used  successfully  in  cases  of 
urinary  gravel  and  calculi,  it  has  been  asserted  that 
these  salts  are  diuretic,  and  solvent  for  uric  acid, 
but  it  is  more  likely  that  the  beneficial  effects  of 
these  waters  are  due  merely  to  the  large  amount  of 
water  drunk ;  anyhow,  there  is  no  proof  that  it  is  due 
to  the  salts.  Such  waters  are  those  of  Contrexeville 
and  Vittel. 

Therapeutics  of  Calcium  Carbonate. 

External. — Prepared  chalk  forms  an  excellent 
dusting  powder  for  moist  eczema. 

Internal. — Alimentary  canaL~BeGs,use  of  its 
mechanical  action  it  is  a  good  tooth  powder.  Mis- 
tura  cretae  and  Pulvis  cretse  aromaticus,  particularly 
the  former,  are  very  valuable  for  checking  mild  diar- 
rhoea, especially  in  children. 
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Kidneys. — There  is  no  doubt  that  persons  pass- 
ing gravel  or  urinary  calculi,  especially  if  composed 
of  uric  acid,  are  benefited  by  drinking  the  waters  of 
Contrexeville  and  Vittel.  They  should  be  taken  in 
quantities  of  3  to  6  pints  a  day  and  between  meals, 
to  avoid  the  large  amount  of  fluid  causing  indiges- 
tion. At  Contrexeville  the  great  bulk  is  drunk  before 
breakfast. 

5.  Calx.— Lime.  CaO. 

Source.— Made  by  calcining  chalk  to  expel  carbonic  acid 

gas. 

Charactees. — Compact  masses  of  a  whitish  colour  which 
readily  absorb  water,  and  then  swell  and  crack,  with  great 
evolution  of  heat,  and  fall  into  a  powder  (slaked  lime). 

6.  Calcii  Hydras.— Slaked  Lime.  Ca(0H)2. 
Characters. — A  white,  strongly  alkaline  powder.  Solu- 
bility.— 1  in  900  of  cold  water  ;  if  sugar  be  added  1  in  60. 

Impurities. — Those  of  the  lime,  viz.  iron,  alumen,  silica. 
Incompatibles. — Acids,  alkaline  and  metallic  salts,  tartar 
emetic. 

Preparations. 

1.  Liquor  Calcis.  Synonyms. — Aqua  calcis, 
Lime  water.  Shake  up  washed  slaked  lime  in  distilled 
water,  and  siphon  off.    Strength^  |  gr.  to  ^j. 

Dose,  1  to  4  fl.  oz. 

2.  Iiiquor  Calcis  Saccharatus. — Shake  up 
slaked  lime  and  sugar  in  water,  and  siphon  off.  Strength, 
7-11  gr.  to  §j. 

Dose,  15  to  60  m. 

3.  Liiiimentum  Calcis. — Equal  parts  of  lime 
water  and  olive  oil. 

Carron  oil  is  composed  of  equal  parts  of  lime  water 
and  linseed  oil. 

Liquor  calcis  is  used  in  preparing  Lotio  Hydrargyri 
Flava,  Lotio  Hydrargyri  Nigra,  and  Argenti  Oxidum. 

Action  of  Lime  and  Slaked  Lime. 

External. — Slaked  lime  is  caustic.  Lime  water 
is  astringent. 

Internal. — Alimentary  tract. — Lime  is  antacid. 


PHOSPHATE  OF  CALCIUM 


145 


It  prevents  milk  from  curdling  in  the  stomach.  It 
allays  vomiting,  and  is  an  antidote  for  poisoning  by 
mineral  acids,  oxalic  acid,  and  chloride  of  zinc.  It 
acts  as  a  mild  intestinal  astringent. 

Thekapeutics. 

External. — Slaked  lime,  employed  as  a  caustic, 
is  usually  mixed  with  caustic  potash,  when  it  forms 
Vienna  paste,  used  to  destroy  warts  and  other  small 
growths.  Lime  water  applied  to  weeping  eczema 
is  especially  serviceable  if  mixed  with  glycerine. 
Linimentum  Calcis  is  very  valuable  for  burns. 

Internal. — Lime  water  is  much  used  to  mix  with 
milk  to  prevent  its  curdling  in  the  stomach,  espe- 
cially when,  as  is  often  the  case  with  children,  the 
curds  cause  vomiting.  It  is  difficult  to  understand 
how  it  acts,  for  although  lime  water  contains  so  little 
lime  it  is  often  efficacious.  In  severe  cases  of  infan- 
tile vomiting  equal  parts  of  milk  and  lime  water 
may  be  ordered.  If  it  is  undesirable  to  dilute  the 
milk  so  much,  the  saccharated  lime  water  is  an 
excellent  preparation.  Lime  water  will  check  slight 
diarrhoea.  It  is  a  useful  injection  for  threadworms, 
for  leucorrhoea,  and  for  gleet. 

•7.  Calcii  PhospUas.  —  Phosphate  of  Calcium, 
Ca3(P04)2.    Synonym. — Phosphate  of  hme. 

SouKCE. — Made  from  bone  ash  (impure  Calcii  Phosphas). 

Charactebs. — A  light  white  amorphous  powder,  insoluble 
in  water. 

Dose,  10  to  20  gv. 

It  is  contained  in  Pulvis  Antimonialis. 

Thebapeutics  of  Phosphate  op  Calcium. 

As  it  forms  such  an  important  constituent  of 
bones,  and  as  the  bones  of  animals  whose  diet  con- 
tains no  lime  salts  are  soft,  phosphate  of  calcium 
has  been  given  for  rickets,  and  for  the  anaemia  and 
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feebleness  often  seen  in  young  children,  but  it  is  not 
certain  that  it  does  any  good. 

8.  Calcii  Sulphas.— Sulphate  of  Calcium.  CaSO^, 
2H2O.    Synonym. — Plaster  of  Paris. 

SouBCE. — Native. 
Chaeaoteb. — A  white  powder. 

Uses  of  Sulphate  of  Calcium. 

Employed  in  surgery  as  plaster-of-Paris  band- 
ages to  fix  fractures,  &c. 

9.  Calx  Sulphurata.— Sulphurated  Lime.  A  mix- 
ture containing  much  sulphate  of  calcium,  and  not  less  than 
60  per  cent,  of  sulphide  of  calcium  (CaS). 

SouBCE. — Obtained  by  heating  a  mixture  of  sulphate  of 
calcium  and  wood  charcoal. 

Chabactebs. — A  nearly  white  powder,  with  a  peculiar 
smell. 

Dose,     to  1  gr.  in  a  pill  or  tabloid. 

Theeapeutics  of  Calx  Sulphukata. 

It  has  been  given  internally  in  cases  of  suppura- 
tion, but  it  probably  has  no  influence  on  the  process. 
Lately  it  has  been  used  for  various  glandular  en- 
largements, and  also  for  inflammatory  processes 
induced  by  influenza. 

10.  Calcii  Chloridum.— Chloride  of  Calcium, 
CaCl„2(H20). 

SouBCE. — Obtained  by  neutralizing  hydrochloric  acid  with 
carbonate  of  calcium  and  evaporating. 

Chabactebs. — White  masses,  having  a  great  affinity  for 
water,  and  so  deliquescent  that  they  cannot  be  easily  weighed. 
The  drug  should  be  kept  in  solution. 

Dose,  3  to  10  gr. 

Preparation. 

Liquor  Calcii  Chloridi. — Calcium  chloride,  1 
water,  5. 

Dose,  15  to  50  m. 
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Theeapeutics  of  Chloeide  of  Calcium. 

Outside  the  body  it  increases  the  rate  of  coagu- 
lation of  the  blood,  and  has  therefore  been  recom- 
mended for  haemoptysis  and  other  forms  of  haemor- 
rhage, and  also  for  aneurism,  but  it  has  not  been 
proved  to  be  of  much  service.  It  is,  however,  pro- 
bably useful  in  haemophilia. 

It  used  to  be  given  with  the  object  of  reducing 
enlarged  lymphatic  glands,  but  is  not  now  employed. 

11.  Calx  Ctilormata,  see  Chlorine. 

12.  Calcii  Hypopliospliis,  see  Phosphorus. 

Symbol,  Mg.    Combining  weight,  24.    (Not  official.) 

1.  Magnesii  Siilplias.— Sulphate  of  Magnesium. 
MgS04,7H20.    Synonym. — Epsom  salts. 

Source. — It  is  obtained  from  dolomite  (native  carbonate 
of  calcium  and  magnesium),  or  magnesite  (native  carbonate  of 
magnesium) ,  by  the  action  of  sulphuric  acid.  MgCOg  +  H^SO^ 
MgSO,  +  H,0  +  CO,. 

Characters — Minute  colourless  prismatic  crystals  very 
like  sulphate  of  zinc,  but  moister,  and  of  a  bitter  taste,  whilst 
that  of  the  zinc  salt  is  metallic.  Solubility. — 10  in  13  of  cold 
water. 

Incompatibles  Alkaline  carbonates,  phosphoric  acid, 

phosphates,  lime  water,  acetate  of  lead,  and  nitrate  of  silver. 
Impurities. — Lime  and  iron. 
Dose,  60  g^r.  to  J  oz. 

Preparations. 

1.  Enema  Magnesii  Sulphatis.— Sulphate  of 
magnesium,  1  oz.;  olive  oil,  1  fl.  oz. ;  mucilage  of  starch, 
15  fl.  oz. 

2.  Mistura  Sennse  Composita. — Sulphate  of 
magnesium,  1  oz.  in  5  fl.  oz.    See  Senna. 

2.  Iflag^iieisii  Sulphas  Eflervescens—Effer 

vescing  Sulphate  of  Magnesium. 

Source. — Dry  25  oz.  of  sulphate  of  magnesium  till  it  has 
lost  23  per  cent,  of  its  weight.    Then  mix  with  it  bicarbonate 
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of  sodium,  18  oz. ;  tartaric  acid,  9J  oz. ;  citric  acid,  6 J  oz. ; 
refined  sugar,  5|-  oz.  Heat  the  mixture  till  it  aggregates,  and 
stir  till  it  assumes  a  granular  form. 

Characteks — White  granules  which  effervesce  on  the 
addition  of  water. 

Dose,  J  to  1  oz.  in  3  to  6  fl.  oz.  of  water. 

3.  MagKiesii  Carbonas  Ponderosa.— Heavy 
Carbonate  of  Magnesium.  (MgCo3)3,Mg(OH)2,4H20. 

Source. — Mix  strong  boiling  aqueous  solutions  of  sulphate 
of  magnesium  and  carbonate  of  sodium.  Evaporate.  4MgS04 
+  4Na,C03  +  H^O  =  (MgC03)3,Mg(OH2)2  +  4Na2S04  +  CO^. 

Characters. — A  white  granular  powder,  feebly  soluble  in 
water  ;  '6^  times  as  heavy  as  the  light  carbonate. 

Impurities.  — Lime,  sulphates. 

Dose,  10  to  60  gv. 

Preparations. 

1.  Liquor  Magnesii  Carbonatis.  Synonym  — 
Fluid  magnesia.  Carbonic  acid  gas  under  a  pressure 
of  three  atmospheres  is  passed  into  a  mixture  of  freshly 
prepared  carbonate  of  magnesium  and  distilled  water. 
It  is  kept  securely  corked.  Characters  A  clear  effer- 
vescing fluid,  containing  10  gr.  of  the  carbonate  in 
1  fl.  oz. 

Dose,  1  to  2  il.  oz. 

2.  Liquor  Magnesii  Citratis.— Mg3{C6H50.)2, 
14H.,0. — Dissolve  carbonate  of  magnesium  in  a  solution 
of  citric  acid,  add  syrup  of  lemons,  then  some  crystals  of 
bicarbonate  of  potassium.  Cork  and  wire  immediately. 
It  effervesces  when  uncorked. 

Dose,  1  to  2  il.  oz. 

3.  Trochisci  Bismuthi,  see  Bismuth  (p.  169). 

4.  Mag-nesii  Carbonas  JLevis.— Light  Carbo- 
nate of  Magnesium.  (MgC03)3,Mg(OH)2,4H20. 

Source. — Made  like  the  heavy  carbonate,  except  that  the 
solutions  are  mixed  cold  and  boiled  after  mixture. 

Characters. — A  very  light  white  powder.  Partly  amor- 
phous, with  slender  microscopic  prisms  intermixed.  Very 
insoluble. 

Dose,  10  to  60  gv.  * 

Used  in  preparing  Vapor  Olei  Pini  Sylvestris. 
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5.  Magnesia  Ponderosa.- Heavy  Magnesia. 
MgO.    Synonym. — Heavy  calciaed  magnesia. 

Source. — Heat  the  heavy  carbonate  to  expel  the  CO.,. 

Characters  A  white  powder,  very  insoluble  in  water, 

3J  times  as  heavy  as  the  light. 
Dose,  10  to  60  gr. 

6.  Magnesia  l«evis. — Light  Magnesia.  MgO. 
Synonym.~lu\gh.i  calcined  magnesia. 

Source — Heat  the  light  carbonate  to  expel  the  CO2. 
Characters. — A  light  bulky  white  powder,  feebly  soluble. 
Dose,  10  to  60  gfr. 

Pulvis  Ehei  Compositus  contains  heavy  or  light  magnesia. 

Action  of  Magnesium  Salts. 
External. — None. . 

Internal. — Stomach  and  Intestines. — Magnesia 
and  the  carbonate  of  magnesium  are  antacid,  acting 
in  many  ways  like  the  potassium  and  sodium  alkalies. 
The  carbonic  acid  given  off,  if  the  carbonate  has  been 
given,  is  sedative  to  the  stomach.  They  are  both 
decomposed  by  the  gastric  juice,  the  chloride,  lactate, 
and  bicarbonate  of  magnesium  being  formed.  These 
three  salts,  or  the  sulphate  if  that  has  been  taken, 
act  in  the  intestine  as  typical  saline  purgatives. 
The  sulphate  is  most  powerful.  The  mode  of  action 
of  this  group  of  purgatives  has  been  discussed  on 
p.  86. 

Blood  and  Urine. — Like  other  alkaline  remedies, 
these  magnesium  salts  increase  the  alkalinity  of  the 
blood,  alkalize  the  urine,  help  to  keep  uric  acid  in 
solution,  and  are  diuretic.  But  their  action  on  the 
blood  and  urine  is  feebler  than  that  of  salts  of 
potassium  and  sodium,  for  they  are  with  diflficulty 
absorbed. 

Theeapeutics  of  Magnesium  Salts. 

Internal. — Stomach. — Magnesia  and  the  carbo- 
•  *nate  are  mild  alkaline  remedies,  and  may  be  used 
in  the  same  class  of  cases  as  other  alkalies.  They 
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form  insoluble  compounds  with  mineral  acids,  oxalic 
acid,  and  salts  of  mercury,  arsenic,  and  copper.  By 
alkalizing  the  gastric  contents  they  hinder  the 
absorption  of  alkaloids.  They  are  therefore  anti- 
dotes to  all  these  substances  ;  the  objection  to  them 
is  their  bulk.  Magnesia  is  to  be  preferred,  as  the 
carbonate  gives  off  carbonic  acid  gas.  They  must  be 
freely  given.  The  sulphate  is  an  antidote  to  lead 
and  barium  salts,  forming  insoluble  sulphates. 

Intestines, — The  magnesium  salts  are  very  com- 
mon purgatives.  Magnesia,  the  carbonate,  and  the 
citrate  are  excellent  for  children.  The  sulphate  is 
one  of  our  best  saline  purgatives.  It  is  very  largely 
used,  especially  for  the  varieties  of  constipation  that 
are  associated  with  hepatic  disorder,  gout,  or  excessive 
uric  acid.  Its  use  is  then  spread  over  some  time,  and 
it  may  conveniently  be  taken  as  one  of  the  mineral 
waters  which  contain  it  and  sulphate  of  sodium  [see 
p.  132).  A  concentrated  solution,  causing  as  it  does 
an  increased  secretion  of  intestinal  fluid,  is  a  useful 
purge  for  dropsy  or  ascites. 

Blood  and  Kidneys, — So  little  of  these  salts  is 
absorbed,  that  they  are  only  to  be  given  for  their 
alkaline  effects  on  the  blood  and  urine  in  those  cases 
of  gout  and  uric  acid  gravel  in  which  potassium  or 
sodium  salts  cannot  be  borne. 

BARIUM, 

Symbol,  Ba.    Combining  weight,  137.    (Not  ofificial.) 

Barii  Chloriduin.— Chloride  of  Barium.  BaCl2,2H20. 

Characters. — Colourless,  translucent  tables. 
It  is  in  the  Appendix  of  the  Pharmacopoeia,  as  a  solution 
of  1  in  10,  used  for  testing,  but  it  may  be  given  internally. 
Dose,  I  to  2  gr. 

Action. 

It  causes  the  cardiac  contractions  to  become 
slower  and  more  forcible,  acting  like  digitalis.  The 
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blood-vessels  are  constricted,  and  blood-pressure 
rises.  The  plain  muscular  fibres  of  the  intestine 
may  be  excited,  and  then  peristalsis  is  increased.  In 
these  respects  it  resembles  ergot  as  well  as  digitalis. 
It  acts  like  veratrine  when  applied  locally  to  volun- 
tary muscles,  prolonging  the  contraction ;  but  this 
effect  is  done  away  with  by  the  application  of  potas- 
sium salts. 

Theeapeutics. 

It  is  not  often  given,  but  it  has  been  used  for 
mitral  insufficiency  accompanied  by  irregularity  of 
the  heart,  for  haemorrhage,  and  as  a  stimulant  in 
atony  of  the  bladder  or  intestine.  Formerly  it  was 
given  in  nervous  diseases. 

Toxicology. 

Poisonous  doses  cause  salivation,  thirst,  vomiting,  purging, 
difficulty  of  breathing,  a  slow  pulse,  and,  from  its  action  on 
the  spinal  cord,  paralysis  of  the  limbs.  The  heart  is  arrested 
in  systole. 

CERIUM. 

Symbol,  Ce.    Combining  weight,  92.    (Not  official.) 

Cerii  Oxalas— Oxalate  of  Cerium.  CeC204,3H20. 

Source  Precipitate  a  solution  of  oxalate  of  ammonium 

with  a  soluble  salt  of  cerium. 

Chabacters. — A  white  granular  powder,  insoluble  in 
water. 

Impurities. — Alumina,  oxalates. 
Dose,  1  to  2  gr. 

Theeapeutics. 

It  is  given  empirically  for  vomiting,  especially 
that  of  pregnancy,  and  occasionally 
No  physiological  action  is  known. 

AI.UMINIUM. 

Symbol,  Al.    Combining  weight,  27'5.    (Not  official.) 

1.  Almnen.— Alum.  A  sulphate  of  aluminium  and 
potassium  (potassium  alum,  Al2[S04]3,K2S04,24HjjO),  or  a 
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sulphate  of  aluminium  and  ammonium  (ammonium  alum, 
Al2[SOJ,,[NH4],SO„24H,0). 

Source. — Made  from  alum  schist  (a  mixture  of  silicate  of 
aluminium  and  sulphide  of  iron)  by  roasting  and  exposing  to 
the  air.  To  the  residue  either  sulphate  of  potassium  or  sulphate 
of  ammonium  and  water  are  added  ;  on  evaporation  the  alum 
crystallizes. 

Characters. — Very  acid,  regular  octahedral  crystals, 
transparent,  colourless,  and  with  a  sweetish  astringent  taste. 
Solubility. — 1  in  10  of  cold  water  ;  1  in  4  of  glycerine. 

Incompatibles. — Alkalies,  lime,  salts  of  lead,  mercury, 
and  iron,  tartrates,  and  tannic  acid. 

Impurities. — Sulphate  of  iron  and  silicates. 

Dose,  10  to  20  gr. 

Preparation. 
Crlycerinum  Aluminis. — Alum,  1 ;  glycerine,  5. 

2.  Alumen  Exsiccatum.— Dried  alum. 

Source.—  Heat  potassium  alum  to  not  above  400°  F.  till 
no  more  aqueous  vapour  is  given  off.  It  contains  45  per  cent, 
less  water  than  alum. 

Characters. — A  white  powder  or  spongy  masses.  Solu- 
bility.— Slowly  but  completely  soluble  in  water. 

Action  of  Alum. 

External. — It  has  no  action  on  the  unbroken 
skin,  but  coagulates  the  albumen  of  the  discharges 
from  ulcers,  sores,  &c.,  and  thus  forms  a  protecting 
covering  to  the  parts,  and  acts  as  an  efficient 
astringent.  The  albumen  in  the  tissues  themselves 
is  coagulated  also.  This  coagulated  albumen  v^ill 
compress  and  occlude  the  vessels,  and  thus  alum  is 
haemostatic.  Dried  alum  absorbs  water,  and  there- 
fore its  solid  form  is  mildly  caustic. 

Internal. — Alimentary  tract. — Alum  is  an  ex- 
cellent astringent  for  the  mouth,  stomach,  and  intes- 
tines, and  v^ill  cause  constipation.  In  large  doses  it 
is  emetic,  acting  directly  on  the  stomach,  and  in 
larger  still,  irritant  and  purgative.  Most,  if  not  all, 
is  passed  l3y  the  faeces ;  probably  it  has  no  remote 
effects  on  the  tissues. 
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Nervous  system, — Given  to  animals  it  produces 
symptoms  closely  resembling  those  of  bulbar  paralysis 
in  man. 

Therapeutics  of  Alum. 

External. — It  is  occasionally  used  as  a  caustic 
to  destroy  weak  exuberant  granulations.  Because  of 
its  astringency  it  has  many  uses  ;  it  may,  for  example, 
be  applied  to  weeping  eczematous  surfaces,  and  as 
an  injection  or  soaked  on  lint  for  vulvitis  of  children. 
Solutions  of  it  have  been  used  for  leucorrhoea  and 
gleet.  Ten  grains  to  the  fluid  ounce  of  water  is  a 
common  strength  for  most  purposes.  Five  grains 
to  the  fluid  ounce  make  a  good  eye  wash  or  a 
gargle.  Strong  solutions,  or  powdered  alum  applied 
locally  stop  bleeding,  if  it  is  not  severe,  such  as 
occurs  from  piles,  leech-bites,  slight  cuts,  the  gums, 
and  the  nose. 

Internal. — Alimentary  canal, — As  a  mouth  wash 
or  gargle  (5 — 10  gr.  to  gj)  alum  is  very  valuable  in 
ulcerative  stomatitis,  in  aphthous  conditions  of  the 
mouth,  and  in  slight  pharyngitis  or  tonsillitis. 
Glycerinum  Aluminis  painted  on  with  a  cameVs- 
hair  brush  is  excellent  for  these  conditions.  If  the 
nose  be  irrigated  with  a  solution  of  alum  it  may 
remedy  a  chronic  ozaena.  It  has  been  found  that 
other  astringents  are  preferable  for  bleeding  from 
the  stomach  and  for  diarrhoea,  but  a  teaspoonful  of 
alum  dissolved  in  simple  syrup  and  given  every 
quarter  of  an  hour  till  vomiting  is  produced  is  an 
excellent  emetic  for  children,  and  may  be  used  to 
produce  vomiting  in  laryngitis  and  bronchitis,  as  it 
is  non-depressant.  It  is  a  strange  fact  that  in  lead 
colic  alum  will  sometimes  open  the  bowels,  probably 
because,  being  a  sulphate,  it  precipitates  any  lead 
salts  as  an  insoluble  sulphate  of  lead. 
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GROUP  IV. 

Plumbum,  Argeutum,  Zincum,  Cuprum,  Bismuthum, 
Aluminium. 

The  pharmacopoeial  salts  of  these  metals  are  powerful 
astring'ents.  Many  of  them  have  some  salts  which  are 
emetics,  and  others  which,  when  appHed  locally,  are  caustic. 
Aluminium,  which  was  last  considered,  would  pharmaco- 
logically fall  into  this  group. 

PI.UMBUM. 

Lead.    Symbol,  Pb.    Combining  weight,  207.  (Not  official.) 

1.  Plumbi    Oxidum.  —  Oxide    of    lead.  PbO. 

Synonym. — Litharge. 

Source.—  Made  by  roasting  lead  in  air. 

Characters. — Pale  brick-red  heavy  scales.  Insoluble  in 
water,  soluble  in  nitric  and  acetic  acids. 

Impurities. — Copper,  iron,  carbonates. 

Preparation. 

Emplastrum  Plumbi. — This  is  oleate  of  lead, 
and  is  sometimes  called  lead  soap.  Oxide  of  lead  is 
boiled  in  water  and  olive  oil  (oleate  of  glyceryl). 
3PbO  +  3H,0  +  2(CJI„BG,,Il,,0,)  =  3  (Pb2CisH33  02), 
oleate  of  lead,  +  2(G3H5,30H),  glycerine. 

Plumbi  Oxidum  or  its  Emplastrum  is  contained  in 
Emplastra  Ferri,  Galbani,  Hydrargyri,  Plumbi  lodidi, 
Eesinae,  and  Saponis. 

2.  Plumbi  Acetas.— Acetate  of  Lead.  Pb(C2H302)2, 
3H2O.    Synonym. — Sugar  of  lead. 

Source. — Heat  oxide  of  lead  in  acetic  acid  and  water. 
PbO  +  2HC2H3O2  +  2H2O  =  Pb(C2H302)2,3H20. 

Characters. — White  crystalline  masses,  slightly  efflores- 
cent and  of  a  sweet  taste.    Solubility. — 10  in  25  of  water. 

Incompatibles. — Hard  water,  mineral  acids  and  salts, 
alkalies,  lime  water,  iodide  of  potassium,  vegetable  astringents, 
preparations  of  opium,  and  albuminous  liquids. 

Impurity. — Carbonate  of  lead. 

Dose,  1  to  4  gr. 
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Preparations. 

1.  '?ilula  Plumbi  cum  Opio.— Acetate  of  lead, 
6  ;  opium,  1 ;  confection  of  roses,  1.    1  of  opium  in  8. 

Dose,  3  to  5  gr. 

2.  Suppositoria  Plumbi  Composita. — Acetate 
of  lead,  36 ;  opium,  12 ;  oil  of  theobroma,  132.  To 
make  twelve  suppositories.    1  gr.  of  opium  in  each. 

3.  Unguentum  Plumbi  Acetatis. — Acetate  of 
lead,  12  gr. ;  benzoated  lard,  1  oz. 

Preparations  made  from  the  Acetate  in  which  Lead 
exists  as  the  Subacetate,  Pb20(C2H302)2. 

1.  Iiiquor  Plumbi  Subacetatis.  Synonym. — 
Goulard  extract.  Acetate  of  lead,  5,  and  oxide  of  lead,  3 J, 
are  boiled  together  in  water,  20.  A  dense,  clear,  colour- 
less liquid,  sweet  astringent  taste,  alkaline  reaction. 
Sp.  gr.  1-275.    Strength,  24  per  cent,  of  the  subacetate. 

2.  Liquor  Plumbi  Subacetatis  Dilutus. 
Synonym. — Goulard  water.  Liquor  Plumbi  Subace- 
tatis, 1 ;  rectified  spirit,  1 ;  water,  78. 

3.  Glycerinum  Plumbi  Subacetatis. — Acetate 
of  lead,  5,  oxide  of  lead,  glycerine,  20,  and  water, 
12,  are  boiled  together. 

4.  Ung'uentum  Glycerini  Plumbi  Subace- 
tatis.— Glycerinum  Plumbi  Subacetatis,  4 J,  melted 
with  soft  paraffin,  18,  and  hard  paraffin,  6. 

3.  Plumbi  Carbonas.— Carbonate  of  Lead.  A 
mixture  of  carbonate  and  hydrate.  2(PbC03),Pb(OH)2.  Syno- 
nym.— White  lead. 

Source. — Expose  lead  to  the  vapour  of  acetic  acid  and  to 
air  charged  with  carbonic  acid.  6Pb  +  6HC2H3O2  +  362  +  2CO2 
-  2(PbC03),Pb(OH)2  +  2H2O  +  3(Pb2C2H302). 

Characters. — A  heavy,  soft  white  powder,  insoluble  in 
water. 

Impurity. — Lime. 

Preparation. 

Unguentum  Plumbi  Carbonatis. — 1  to  7  of 

simple  ointment. 

4.  Plumbi  IVitras.— Nitrate  of  Lead.  Pb(N03)2. 
Source. — Dissolve  lead  in  boiling  nitric  acid. 
Characters. — Colourless  octahedra,  of  a  sweetish  taste. 
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5.  Plum1>i  lodidum.— Iodide  of  Lead.  Pbl^. 
Source. — Mix  solutions  of  nitrate  of  lead  and  iodide  of 
potassium  and  dry  the  precipitate. 

Characters. — Bright  yellow  powder  or  crystalline  scales. 

Preparations. 

1.  Emplastrum  Plnmbi  lodidi. — Iodide  of 
lead,  1  ;  resin,  1 ;  lead  plaster,  8. 

2.  UngTientum  Plumbi  lodidi.— 1  to  7  of 

simple  ointment. 

Action  of  Lead  Salts. 

External. — The  action  of  lead  salts  on  the  un- 
broken skin,  if  they  have  any,  is  very  slight ;  but  when 
applied  to  the  abraded  skin,  to  sores  and  to  ulcers, 
they  coagulate  the  albumen  of  the  discharge,  thus 
forming  a  protective  coat ;  they  coagulate  the  albu- 
men in  the  tissues  themselves ;  and  they  contract 
the  small  vessels ;  for  these  three  reasons  they  are 
powerfully  astringent.  They  also  soothe  pain,  and 
are  therefore  excellent  local  sedatives.  It  is  obvious 
that  substances  so  markedly  astringent  will  be 
haemostatics.  The  nitrate  is  slightly  caustic,  and 
any  salt  may  be  irritant  and  caustic  if  enough  be 
used  and  it  is  sufficiently  concentrated. 

Internal. — Lead  salts  act  on  mucous  membranes 
precisely  as  on  the  broken  skin,  and  are  therefore 
powerfully  astringent  and  haemostatic  to  all  parts  of 
the  alimentary  canal,  from  the  mouth  downwards. 
(For  other  actions  see  Toxicology.) 

Therapeutics  of  Lead  Salts. 

External. — Lead  salts  are  applied  as  lotions  or 
ointments  in  many  conditions  for  which  an  astrin- 
gent, sedative  effect  is  desired,  as  in  weeping  eczema 
and  many  varieties  of  ulceration.  The  lotions  may 
be  injected  in  vulvitis,  leucorrhoea,  gleet,  and  otor- 
rhoea,  but  should  not  be  applied  for  ulceration  of 
the  cornea,  lest  the  white  precipitate  formed  should 
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lead  to  permanent  opacity.  Their  sedative  effect  is 
well  seen  in  their  use  in  pruritus,  but  of  course  the 
cause  of  the  itching  should  if  possible  be  removed. 
The  Liquor  Plumbi  Subacetatis  is  rarely  used,  as  it 
is  strong  enough  to  irritate  ;  the  dilute  form  is  that 
usually  employed  when  a  lotion  is  desired.  It  is 
often  applied  to  bruises  when  the  skin  is  unbroken, 
but  it  is  doubtful  if  it  is  absorbed.  The  ointment 
of  the  glycerinum  is  an  excellent  remedy,  and  a 
lotion  of  lead  and  opium  is  a  favourite  preparation. 
It  may  be  made  by  mixing  5  gr.  of  extract  of  opium 
with  I  j  of  Liquor  Plumbi  Subacetatis  Dilutus  and  |  j 
of  water.  Diachylon  ointment  consists  of  equal  parts 
of  lead  plaster  and  soft  paraffin  melted  together. 

Internal. — The  chief  uses  of  lead  salts  (the 
acetate  is  the  only  one  given  internally)  are  as  astrin- 
gents in  severe  diarrhoea,  such  as  that  of  typhoid 
fever,  and  as  haemostatics,  as  in  gastric  ulcer,  or  in 
haemorrhage  from  the  intestine,  especially  if  severe, 
as  in  typhoid  fever  or  tuberculosis.  For  these  pur- 
poses the  Pilula  Plumbi  c  Opio  is  very  valuable,  and 
the  suppositories  may  be  employed  for  rectal  haemor- 
rhage. Lead  salts  produce  marked  constipation. 
Other  preparations  are  generally  preferred,  but  the 
subacetate  of  lead  may  be  used  as  a  gargle,  or 
painted  on  as  the  glycerinum  when  an  astringent 
effect  on  the  mouth  or  pharynx  is  desired. 

Toxicology. 

Acute  Lead  Poisoning. — As  when  applied  externally,  so 
when  taken  internally,  the  salts  of  lead,  if  concentrated,  are 
powerful  irritants.  Cases  of  acute  poisoning  are  rare.  The 
acetate  is  most  frequently  taken.  There  is  a  burning,  sweetish 
taste  in  the  mouth,  thirst,  vomiting,  abdominal  colic,  and  usually 
constipation,  but  if  the  bowels  are  open  the  faeces  are  black  ; 
the  skin  is  cold,  and  there  is  collapse.  If  the  patient  live  long 
enough,  cramps  in  the  legs,  giddiness,  torpor,  coma,  and  con- 
vulsions are  present.  Post  mortem. — The  stomach  and  intes- 
tines show  signs  of  irritant  poisoning. 

Treatment. — Give  emetics  (see  p.  127),  or  wash  out  the 
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BtomacK  Give  sulphate  of  sodium  or  magnesium  to  form  an 
insoluble  sulphate,  and  to  open  the  bowels.  If  collapse  is  pre- 
sent, stimulants  and  warmth  should  be  used. 

Chkonic  Lead  Poisoning. — This  is  so  common  that  it  is 
fully  described  in  text-books  on  medicine.  It  usually,  in  those 
who  work  in  lead,  occurs  because  they  will  not  wash  their 
hands  before  meals,  and  thus  they  impregnate  their  food. 
Those  who  work  at  white-lead  factories  are  very  liable  to  it. 
It  has  also  occurred  in  many  ways  from  the  impregnation  of 
food  and  water  with  lead,  especially  from  the  storage  of  soft 
water  in  leaden  cisterns  and  pipes. 

Symptoms. —  The  earliest  are  constipation  and  intestinal 
colic.  Lead  is  certainly  absorbed,  for  it  circulates  in  the  blood 
and  is  excreted  by  the  bowel  and  kidneys.  It  is  supposed  to  be 
taken  up  as  an  albuminate,  but  it  cannot  exist  in  the  blood  as 
such,  for  it  would  be  precipitated  by  the  alkali  of  that  fluid. 
After  absorption  it  diminishes  the  amount  of  haemoglobin  and 
the  number  of  red  blood-corpuscles,  and  produces  a  sallow 
anaemia ;  it  checks  the  separation  of  urates  from  the  blood  and 
their  excretion  by  the  kidneys,  hence  gout  is  very  common  in 
those  poisoned  by  lead.  As  it  circulates  in  the  gums,  and 
the  lead-impregnated  plasma  bathes  their  epithelium,  through 
which  some  of  the  sulphur  in  the  food  and  in  the  tartar  of  the 
teeth  has  diffused,  a  sulphide  of  lead  is  precipitated  in  the  gums, 
and  forms  the  well-known  very  dark  blue  line  at  the  base  of 
the  teeth.  For  the  same  reason  a  blue  line  may  occasionally 
be  seen  round  the  anus,  and,  after  death,  deposits  of  pig- 
ment in  the  intestines.  Circulating  in  the  nervous  system, 
lead  very  often  produces  chronic  inflammation  of  the  peri- 
pheral nerves,  especially  those  supplying  the  extensors  of  the 
hand,  and  hence  wrist-drop  is  a  common  symptom  ;  but  any 
muscles,  and  sometimes  almost  all  the  muscles  of  the  body,  may 
be  paralysed  from  neuritis.  It  is  noteworthy  that  the  supinator 
longus  usually  escapes.  The  sensory  fibres  of  the  nerves  are  not 
often  affected,  hence  pain  and  anaesthesia  are  rare  ;  but  pains, 
especially  round  the  j  oints,  may  occur.  In  exceptional  cases  the 
anterior  cornua  of  the  spinal  cord  waste,  and  lead  often  affects 
the  brain,  causing  saturnine  lunacy,  and  also  convulsions,  known 
as  saturnine  epilepsy.  Inflammation  of  the  optic  nerve,  or  optic 
neuritis,  sometimes  occurs,  leading  to  blindness,  which,  however, 
may  be  present  without  any  change  in  the  nerve.  The  kidneys 
are  often  the  seat  of  chronic  inflammation;  whether  this  is  due  to 
the  passage  of  the  lead  through  them,  or  to  the  gout  caused  by 
the  lead,  is  an  open  question.  The  treatment  consists  chiefly  in 
avoidance  of  the  source  of  poisoning.    Iodide  of  potassium  is 
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often  given,  as  it  is  supposed  to  increase  the  excretion  of  lead 
in  the  urine.  This  is  probably  incorrect.  Very  little  lead 
passes  out  by  the  urine  ;  most  leaves  the  body  by  the  faeces.  It 
is  said  also  to  be  excreted  in  the  bile,  sweat,  and  milk.  For  a 
clinical  account  of  the  symptoms  and  treatment  a  text-book  of 
medicine  must  be  consulted. 

ARGENTUM  PURIFICATUM. 

Purified  Silver.  Symbol,  Ag.  Combining  weight,  108.  (OflScial.) 

!•  Argenti  IVitr as.  —  Nitrate  of  Silver.  AgNOg. 
Synonym. — Lunar  caustic. 

Source. — Dissolve  silver  in  nitric  acid  with  the  aid  of 
heat.  Evaporate  and  crystallize.  To  obtain  it  in  the  form  of 
sticks,  fuse  the  crystals  and  cast  into  a  mould. 

Characters. — Colourless,  tabular,  right  rhombic  crystals, 
or  white  cylindrical  sticks.  Solubility. — 2  in  1  of  water. 
Should  be  kept  in  the  dark,  as  light  blackens  it. 

Incompatible s. — Alkalies  and  their  carbonates,  chlorides, 
acids  (except  nitric  and  acetic),  iodide  of  potassium,  solutions 
ol  arsenic,  and  astringent  infusions. 

Impurities. — Other  nitrates. 

Dose,  J  to  ^  gr.  in  a  pill. 

2.  Argenti  et  Potassii  Nitras.— Nitrate  of 
Silver  and  Potassium.    Synonym. — Mitigated  caustic. 

Source. — It  is  a  mixture  made  by  fusing  together  one 
part  of  nitrate  of  silver  and  two  parts  of  nitrate  of  potassium. 
The  product  is  poured  into  moulds. 

Characters. — White  or  greyish-white  rods  or  cones. 
Freely  soluble  in  water. 

3.  Argenti  Oxidum.— Oxide  of  Silver.  Ag,0. 
Source. — Shake  a  solution  of  nitrate  of  silver  with  lime 

water.    2AgN03  +  Ca(0H)2  =  Ag20  +  Ca(N03)2  +  H2O. 

Characters. — An  olive -brown  powder,  feebly  soluble  in 
water. 

Incompatibles. — Chlorides  and  organic  su'istances,  espe- 
cially creasote,  for  it  rapidly  oxidizes  them  and  f  jrms  explosive 
compounds. 

Impurity. — Metallic  silver. 

Dose,  i  to  2  gr.  in  a  pill. 


160 


MATERIA  MEDICA 


Action  of  Silver  Salts. 

External. — The  action  of  silver  salts  is  very  like 
that  of  lead  salts,  but  they  are  more  powerful. 
Therefore  the  nitrate  of  silver  is  much  used  as  a 
caustic,  but  it  does  not  act  deeply  ;  it  is  consequently 
an  admirable  agent  when  we  wish  a  limited  caustic 
action  on  any  particular  part.  Lotions  of  it  may  be 
used  as  astringents,  but  they  are  not  so  useful  as 
lead  lotions,  for  they  are  more  irritating  and  cause 
pain.  Silver  salts,  like  lead  salts,  are  haemostatic, 
acting  in  precisely  the  same  way.  Weak  solutions 
of  the  nitrate  stimulate  to  healthier  action  indolent 
ulcers  and  other  inflamed  surfaces. 

Internal. — Silver  salts,  when  locally  applied  to 
the  mucous  membrane  of  the  mouth,  act  as  on  the 
abraded  skin.  In  the  stomach  the  nitrate  is  decom- 
posed, we  do  not  know  what  compound  is  formed, 
but  it  is  said  to  have  no  astringent  action.  Silver 
is  absorbed  from  the  alimentary  tract,  for  its  long- 
continued  use  leads  to  a  permanent  bluish-slate  colour 
of  the  skin  and  gums.  Very  little  is  known  about  its 
further  action.  In  acute  poisoning  nervous  symptoms, 
as  convulsions,  are  met  with ;  in  the  chronic  form 
there  is  loss  of  appetite,  impaired  nutrition,  albumi- 
nuria, rapid  irregular  action  of  the  heart,  and,  after 
death,  general  fatty  degeneration.  Some  is  passed  in 
the  fseces  as  the  sulphide. 

Therapeutics  of  Silver  Salts. 

External. — Nitrate  of  silver  is  much  used  because 
it  is  from  its  limited  action  one  of  the  best  caustics, 
and  may  be  employed  to  destroy  warts  and  exuberant 
granulations,  or  to  apply  to  bites;  but  it  must  be 
remembered  that  it  is  no  use  when  an  extensive  or 
deep  action  is  required.  Because  of  its  combination 
of  an  irritant  stimulating  effect  with  an  astringent 
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influence,  lotions  of  it,  of  generally  about  5  gr.  to 
the  fluid  ounce  of  water  are  of  much  benefit  when 
applied  as  a  paint  to  we'dk  ulcers,  to  bedsores,  to  the 
affected  parts  in  chronic  pharyngitis  or  laryngitis, 
or  as  an  injection  in  gleet  or  inflammation  of  the  os 
uteri.  Weaker  solutions  (2  gr.  to  |j)  are  employed 
for  granular  lids  and  various  forms  of  ophthalmia. 
Solutions  of  the  nitrate  will  sometimes  relieve  pru- 
ritus, and  may  be  applied  to  the  red  skin  of  a 
threatening  bedsore  ;  very  strong  solutions  have  been 
recommended  as  a  local  application  in  erysipelas. 
Tinea  tarsi  is  often  treated  by  the  application  of 
solid  nitrate  of  silver,  and  ulcers  of  the  mouth  and 
other  parts  may  be  touched  with  it.  It  is  an  excel- 
lent haemostatic  for  leech-bites.  It  is  also  applied 
to  smallpox  vesicles  to  prevent  pitting,  to  boils,  and 
to  the  uterus  in  chronic  cervical  catarrh. 

Internal. —  Silver  salts  are  not  much  used  inter- 
nally, and  their  continuous  employment  is  objec- 
tionable on  account  of  the  discoloration  of  the 
skin  produced.  They  were  formerly  often  given  in 
nervous  diseases,  but  there  is  no  evidence  that  they 
did  any  good.  Although  it  is  said  that  the  com- 
pound of  silver  formed  in  the  stomach  is  non- 
astringent,  nitrate  of  silver  will  certainly  check  severe 
diarrhoea,  especially  that  of  children.  Sixty  grains 
of  nitrate  of  silver  dissolved  in  three  pints  of  tepid 
water,  and  injected  high  up  the  rectum,  have  been 
used  with  great  benefit  in  dysentery. 

Zinc.    Symbol,  Zn.    Combining  weight,  65.  (Official.) 

SouKCE — Koast  the  native  sulphide  or  carbonate  of  zinc, 
and  reduce  the  resulting  oxide  with  charcoal. 
Characters. — A  bluish-white  metal. 

1.  Zinciim  CSrawulatiim.— Granulated  Zinc. 
Source. — Zinc  is  fused  and  poured  into  cold  water. 
Characters. — Irregular  granulated  pieces. 
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2.  Zinci  Cliloridum— Chloride  of  Zinc.  ZnCl.^. 
Source. — Dissolve  zinc  in  hydrochloric  acid  by  boiling. 

The  solution  contains  the  chloride  of  zinc,  with  chlorides  of 
iron  and  lead  as  impurities.  These  are  precipitated  by  adding 
first  chlorine  water,  then  carbonate  of  zinc.  Filter  and  finally 
evaporate. 

Characters  Colourless  opaque  rods  or  tablets,  very 

deliquescent  and  caustic.  Solubility. — Freely  soluble  in 
alcohol,  water,  and  ether. 

Impurities. — Iron,  calcium,  and  sulphates. 

3.  LiiqiiOF  Zinci  Ctiloridi. 

Source.— Prepared  as  above,  but  the  evaporation  is  not 
carried  so  far. 

Characters. — A  colourless  fluid  of  a  sweetish  taste, 
sp.  gr.  1-46.    Contains  366  gr.  to  §j. 

Action  of  Chloride  of  Zinc. 

External. — It  is  very  caustic,  penetrating  deeply, 
and  limited  in  its  effect  to  the  seat  of  application. 
It  is  strongly  antiseptic,  and  a  solution  of  it  of 
sp.  gr.  2*0,  known  as  Sir  Wm.  Burnett's  fluid,  is 
used  as  a  domestic  antiseptic. 

Internal,  see  Toxicology. 

Therapeutics  of  Chloride  of  Zinc. 

External. — It  is  used  as  a  powerful  caustic,  and 
is  often  made  into  sticks  with  plaster  of  Paris  to 
destroy  warts,  n^vi,  condylomata,  lupoid  patches, 
&c.  For  the  same  purposes  it  may  be  made  into  a 
paste  with  equal  parts  of  starch  or  flour.  Either  the 
liquor,  or  Burnett's  fluid,  may  be  employed  to  wash 
out  bed-pans,  closets,  &c.,  but  chloride  of  zinc  is  not 
so  commonly  used  as  other  antiseptics.  It  is  not 
given  internally. 

Toxicology. 

Chloride  of  zinc  is  a  corrosive  irritant  poison,  causing  a 
sensation  of  burning  in  the  mouth  and  throat,  abdominal  pain, 
vomiting — the  vomit  containing  blood,  mucus,  and  shreds  of 
mucous   membrane — violent  purging,  and  collapse.  Post 
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mortem. — The  appearances  are  those  produced  by  an  acute 
irritant. 

Treatment. — Wash  out  the  stomach,  or  give  emetics  {see 
p.  127),  and  then  demulcents  {see  also  p.  127). 

4.  Zinci  Sulphas.— Sulphate  of  Zinc.  ZnS04,7H,0. 
SouKCE. — Made  with  zinc  and  sulphuric  acid  as  the 

chloride  was  made  from  hydrochloric  acid,  and  with  the 
same  precautions  for  removing  impurities. 

Characters. — Minute  colourless  prisms,  very  like  sul- 
phate of  magnesium,  but  having  a  metallic  taste.  Soliihi- 
lity  10  in  7  of  water. 

Impurities. — Lead,  iron,  copper,  arsenic. 

Incompatibles  Alkalies  and  their  carbonates,  lime 

water,  acetate  of  lead,  nitrate  of  silver,  astringent  vegetable 
infusions  or  decoctions,  and  milk. 

Dose,  1  to  3  g^r.  (tonic)  ;  10  to  30  gr.  (emetic)* 

5.  Zinci  Carbonas.— Carbonate  of  Zinc.  ZnCOg 
(Zn2HO)2H,0. 

Source. — Boil  together  solutions  of  sulphate  of  zinc  and 
carbonate  of  sodium.  SZnSO^  +  2H2O  +  SNa.COg  =  ZnCOg 
(Zn2HO)2  +  2CO2  +  SNasSO^.    Dry  the  precipitated  zinc  salt. 

Characters. — A  white  tasteless  powder,  insoluble  in 
water.    Similar  in  constitution  to  carbonate  of  magnesium. 

Impurities.—  Sulphates,  chlorides,  copper. 

Dose,  1  to  3  gr.  (tonic) ;  10  to  30  gr.  (emetic). 

Rarely  used  except  to  make  the  oxide  and  the  acetate. 

6.  Calamiiia  Preeparata.— Prepared  Calamine  ; 
Native  Carbonate  of  Zinc.  ZnC03. 

Source. — The  native  carbonate  is  calcined,  powdered,  and 
freed  from  grit  by  elutriation. 

Characters.— A  pale  pinkish-brown  powder,  very  in- 
soluble. 

Preparation^ 
Ungiientum  Calaminse. — 1  to  5  of  benzoated 

lard. 

7.  Zinci  Oxi dam.— Oxide  of  Zinc.  ZnO. 
Source.  — Heat  the  carbonate  to  redness  in  a  crucible. 

ZnC03(Zn2HO)2,H20  =  3ZnO  -f  SHp  +  CO^. 

Characters. — A  soft,  nearly  white,  tasteless  powder, 
insoluble  in  water. 

Impurities. — The  carbonate  and  its  impurities. 

Dose,  2  to  10  gr. 

Preparation. 
Unguentum  Zinci. — 1  to  5J  of  benzoated  lard, 

M  2 
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8.  Oleatiim  Ziiici.— Oleate  of  Zinc.  Zn2C,sH330.^. 
SouECE. — Heat  1  part  of  oxide  of  zinc  with  9  parts  of 

oleic  acid.    ZnO  +  2HC,8H3302  =  Zn2CisH3302  +  H2O. 

Characters. — A  light  brown,  oleaginous,  semi-solid  sub- 
stance, having  a  slight  smell  of  and  containing  an  excess  of 
oleic  acid. 

Preimration. 

Ung-uentum  Zinci  Oleati. — Equal  parts  of  the 
oleate  of  zinc  and  soft  paraffin. 

9.  Zinci  Acetas.— Acetate  of  Zinc.  Zn(CoH302)2, 
2H2O. 

Source  Dissolve  the  carbonate  of  zinc  in  acetic  acid  and 

water,  and  boil.  ZnC03(Zn2HO)2,H20  +  6C2H,02  =  3Zn(C2H302)2 
-f  6H2O  -H  CO2.    Acetate  of  zinc  crystallizes  out. 

Characters.— Thin,  translucent,  colourless,  crystalline 
plates,  with  a  pearly  lustre  and  a  sharp  taste.  Solubility. — 
10  in  25  of  water. 

Impurities. — Those  of  the  carbonate. 

Incompatible s. — The  same  as  of  the  sulphate. 

Dose,  1  to  2  g^r.  (tonic)  ;  lO  to  20  gr.  (emetic). 

10.  Zinci  8ulpliocaibolas,  see  Acidum  Car- 
bolicum. 

11.  Zinci  Valerianae,  see  Valeriana  Ehizoma. 

Action  of  the  Sulphate,  Cakbonate,  Oxide, 
Oleate,  and  Acetate  of  Zinc. 

External. — These  salts,  when  applied  to  the 
broken  skin  or  an  ulcerated  surface,  are  all  astrin- 
gents, acting  by  precipitating  the  albumen  in  the 
discharge  and  also  that  in  the  tissues.  Thus  they 
resemble  lead  and  silver  salts,  but  as  a  whole  they 
are  less  powerfully  astringent.  The  most  active  of 
them  are  the  sulphate  and  acetate,  whilst  the  car- 
bonate and  oxide  are  very  weak.  All  these  zinc  salts 
are  mild  haemostatics. 

Internal. — Alimentary  canal. — They  all  have  an 
astringent  effect  on  the  gastric  and  intestinal  mucous 
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membranes.  The  sulphate,  and  to  a  less  degree  the 
carbonate,  in  doses  of  about  20  grains  are  prompt 
emetics.  They  act  directly  on  the  stomach,  and  have 
the  advantage  of  producing  very  little  depression. 

Bemote  effects.—Nothing  is  known  about  the 
remote  action  of  zinc  salts,  nor  do  we  know  how 
they  act  on  the  blood.  It  has  been  stated  that  they 
are  depressant  to  the  nervous  system  as  a  whole,  and 
that  they  act  as  remote  astringents,  and  will  there- 
fore arrest  haemorrhage  from  the  uterus,  kidneys,  &c., 
but  this  statement  is  probably  incorrect. 

Theeapeutics  op  the  Sulphate,  Carbonate, 
Oxide,  Oleate,  and  Acetate  of  Zinc. 

External. — A  solution  of  the  sulphate,  generally 
about  2  gr.  to  §  j,  usually  coloured  red  with  compound 
tincture  of  lavender,  and  then  called  Lotio  Kubra, 
is  very  often  applied  for  its  astringent  effect  to  all 
sorts  of  raw  surfaces  and  ulcers,  and  as  an  injection 
in  gonorrhoea,  leucorrhoea,  vulvitis,  or  otitis.  Plain 
solutions  of  this'  strength  may  be  applied  to  the  eye 
for  conjunctivitis.  The  oleate  is  an  excellent  appli- 
cation to  sores  and  ulcers  when  a  less  astringent 
preparation  is  required  ;  and  the  oxide  and  carbo- 
nate, either  dusted  on  the  parts  or  used  as  an  oint- 
ment, are  in  constant  use  for  cases  in  which  only  a 
mild  astringent  effect  is  desirable.  An  ointment, 
often  known  as  Unguentum  Metallorum,  consists  of 
equal  parts  of  ointments  of  oxide  of  zinc,  acetate  of 
lead,  and  dilute  nitrate  of  mercury.  This  is  a  very 
good  application  for  many  varieties  of  eczema,  sores, 
and  ulcers.  Equal  parts  of  oleate  of  zinc,  oleate  of 
mercury,  and  diachylon  ointment  (p.  157)  form  an 
ointment  which  has  the  great  advantage  of  being 
transparent,  and  therefore  the  progress  of  the  disease 
can  be  observed  without  washing  off  the  ointment. 

Internal. — Alimentary  canal, — On  account  of 
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their  disagreeable  taste,  solutions  of  zinc  salts  are 
not  used  as  astringents  to  the  mouth.  Small  doses 
of  the  oxide  or  sulphate  may  be  given  as  astringents 
in  diarrhoea.  The  sulphate  is  a  very  good  emetic  for 
cases  of  poisoning,  for  it  acts  promptly  without 
causing  much  nausea  and  hardly  any  depression. 
It  is  occasionally  given  as  an  emetic  to  children 
suffering  from  laryngitis  or  bronchitis. 

Bemote  ejfects — Because  it  is  believed  to  act  as 
a  depressant  to  the  nervous  system,  sulphate  of  zinc 
has  been  given  in  hysteria,  epilepsy,  whooping- 
cough,  and  chorea  in  doses  of  1  to  3  grains  thrice  a 
day.  Its  use  is  now  generally  limited  to  chorea,  but 
often  its  effect  is  so  slow  that  it  is  difficult  to  prove 
that  the  patient  would  not  have  improved  quite  as 
rapidly  without  any  drug.  It  is  usually  said  to  be 
a  tonic,  but  there  is  no  trustworthy  evidence  for 
this  statement.  The  oxide  given  internally  will 
occasionally  check  the  night-sweats  of  phthisis. 

CUPRUM. 

Copper.    Symbol,  Cu.    Combining  weight,  63-5.  (Official.) 
Fine  copper  wire,  about  No.  25  gauge,  or  about  0-02  inch. 

1.  Ciipri  Sulptias.— Sulphate  of  Copper.  CuSO^, 

SH^O.    Synonyms. — Blue  vitriol ;  Bluestone. 

Source. — Heat  copper  and  sulphuric  acid  together,  and 
dissolve  the  soluble  product  in  hot  water  and  evaporate. 

Characters.— Deep  blue  crystals  in  oblique  prisms.  Taste, 
styptic.   Solubility. — 1  in  3  of  water.   Solution  strongly  acid. 

Impurity. — Iron. 

Incompatibles. — Alkalies  and  their  carbonates,  lime  water, 
mineral  salts  (except  sulphates),  iodides,  and  most  vegetable 
astringents. 

Dose,  I  to  2  gr.  (astringent) ;  5  to  10  gr.  (emetic). 

2.  Ctipri  Nitras.— Nitrate  of  Copper.  Cu(N03)2, 
3H,0. 

Source.— Dissolve  copper  in  dilute  nitric  acid  and  eva- 
porate. 

Characters.— Deep  blue  prismatic  crystals,  very  deli- 
quescent and  highly  corrosive.    Soluble  in  water. 
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Action  of  Salts  of  Coppee. 

External. — In  the  solid  form  these  salts  are, 
when  applied  to  raw  surfaces,  powerful  caustics. 
In  dilute  solutions  they  are  astringent,  acting  like 
sulphate  of  zinc,  but  more  powerfully. 

Internal. — Alimentary  canal. — Here  also,  if  very 
concentrated  or  given  in  large  doses,  copper  salts  are 
acute  caustic  irritants,  but  poisoning  by  them  is 
very  rare.  In  medicinal  doses  they  are  strongly 
astringent.  Five  to  ten  grains  of  the  sulphate  form 
a  powerful  emetic,  acting  directly  on  the  stomach. 
As  it  is  more  irritating  than  sulphate  of  zinc,  it  acts 
more  readily,  but  it  has  the  disadvantage  that,  if  it 
fails  to  act,  the  stomach  must  be  promptly  emptied 
by  some  other  means,  for  if  not  the  sulphate  of 
copper  will  cause  inflammation  of  it. 

Bemote  effects. — Copper  salts  are  slowly  absorbed, 
and  copper  is  chiefly  re-excreted  by  the  liver  in  the 
bile. 

Therapeutics  of  Salts  of  Copper. 

External. — The  sulphate  is  applied  as  a  caustic 
to  reduce  exuberant  granulations,  and  is  used  for 
tinea  tarsi,  being  rubbed  on  the  edges  of  the  lids  ; 
as  it  is  milder  than  nitrate  of  silver,  it  causes  less 
pain.  The  "  lapis  divinus,"  which  is  often  used  for 
this  last  purpose,  consists  of  sulphate  of  copper  3  oz., 
nitrate  of  potassium  3  oz.,  alum  3  oz.,  camphor 
60  gr.  The  first  three  are  fused  together.  The 
camphor  is  added,  and  the  mass  is  cast  into  cylin- 
drical moulds.  Lotions  of  sulphate  of  copper, 
usaally  about  2  gr.  to  §j,  may  be  applied  as  astrin- 
gents for  just  the  same  purposes  as  lotions  of  sul- 
phate of  zinc  ;  but  it  must  be  remembered  that  they 
are  more  powerful.  This  is  the  usual  strength  for 
solutions  which  are  to  be  dropped  into  the  eye. 
Eather  stronger  solutions  are  mild  haemostatics. 

Copper  oleate  made,  with  lanolin,  into  an  oint^ 
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menfc  of  a  strength  of  10  to  20  per  cent,  is  an  excel- 
lent parasiticide  for  ringworm. 

Internal, — In  small  doses  sulphate  of  copper  is 
valuable  for  severe  diarrhoea  ;  usually  it  is  given  by 
the  mouth  in  the  form  of  a  pill,  but  it  may  be  given 
as  a  rectal  injection.  It  is  a  rapid  emetic,  and  may 
be  employed  in  laryngitis  and  bronchitis  in  children, 
and  in  cases  of  narcotic  poisoning,  for  which  it  is 
useful  on  account  of  its  prompt  action.  It  is  parti- 
cularly serviceable  in  phosphorus  poisoning,  for  if  it 
is  used  copper  is  deposited  on  the  phosphorus,  render- 
ing it  inert.  It  is  usual  to  give  three  or  four  grains 
of  the  sulphate  in  water  every  few  minutes  till 
vomiting  takes  place.  After  emetic  doses  of  sul- 
phate of  copper  there  is  generally  only  one  act  of 
vomiting,  but  by  that  the  stomach  is  completely 
emptied.  Very  little  is  known  about  the  remote 
action  of  salts  of  copper,  but  it  is  stated  that  the 
sulphate  will  cure  chlorosis. 

Toxicology. 

Large  doses  act  as  gastro-intestinal  irritants.  Small 
doses  taken  for  a  long  time  produce  pharyngeal  and  bronchial 
catarrh,  colic,  diarrhoea,  salivation,  anasmia,  wasting,  and 
jaundice.  The  liver  becomes  fatty.  Occasionally  nervous 
symptoms  are  seen. 

Bismuth.    Symbol,  Bi.    Combining  weight,  210.  (Official.) 

1.  IJasiiiiitliiiiii  Purificatum.— Purified  Bis- 
muth. 

Source. —  Crude  bismuth  is  fused  first  with  cyanide  of 
potassium  and  sulphur,  and,  after  it  has  cooled,  with  carbonate 
of  potassium  and  carbonate  of  sodium. 

Charactees. — A  crystalline  greyish-white  metal  tinged 
with  red. 

Impurities. — Arsenic,  iron,  copper,  cadmium,  lead,  anti- 
mony. 

2.  JBismuttii  Carbonas.— Carbonate  of  Bismuth. 
2(Bi,0,C03),H20. 


SALTS  OF  3181101)11 


169 


Source. — Dissolve  purified  bismuth  in  nitric  acid  and 
water,  and  add  a  solution  of  carbonate  of  ammonium. 
4Bi(NO,)3  +  4N3H„C,05  +  2H,0  =  2Bi,0,C03  +  6C0,  +  I2NH4 
NO3.    The  precipitated  carbonate  is  separated  by  filtration. 

Characters.— A  heavy  white  powder,  insoluble  in  water. 

Impurities. — As  of  the  subnitrate. 

Dose,  5  to  20  gfr. 

3.  Bismiitlii  Siibiiitras.— Subnitrate  of  Bismuth. 
BiON03,H20. 

Source. — Dissolve  purified  bismuth  in  nitric  acid  and 
water,  concentrate  by  evaporation,  pour  in  more  water,  and  stir 
thoroughly,  wash  and  dry  the  precipitated  subnitrate.  Bi(N03)3 
+  H2O  =  BiONOg  +  2HNO3. 

Characters. — A  heavy  white  powder  in  minute  crystalline 
scales.    Insoluble  in  water,  but  soluble  in  dilute  nitric  acid. 

Impurities. — Lead,  arsenic,  chlorides,  nitrates. 

Dose,  5  to  20  gr. 

Pre2:)aration. 

Trochisci  Bismuthi  Subnitrate  of  bismuth, 

2  gr.in  each ;  they  contain  also  carbonate  of  magnesium, 
precipitated  carbonate  of  calcium,  sugar,  rose  Water,  ^ 
and  acacia. 

Dose,  1  to  6. 

4.  BismutM  Citras.— Citrate  of  Bismuth.  BiCs 

Source. — Dissolve  subnitrate  of  bismuth  in  nitric  acid. 
BiON03  +  2HN03  =  Bi3N03  +  H,0.  Then  precipitate  with  a 
solution  of  citrate  of  sodium,  boil,  wash,  and  dry.  BiSNOg  + 
NaaCgH.O,    BiC,H,0,  +  SNaNOg. 

Characters. — A  white  amorphous  powder.  Insoluble  in 
water,  soluble  in  ammonia. 

Dose,  2  to  5  gr. 

Preparation. 

Liquor  Bismuthi  et  Ammonii  Citratis.  Syn- 
onym.— Liquor  Bismuthi.  Dissolve  800  gr.  of  citrate  of 
bismuth  by  gradually  adding  a  solution  of  ammonia  till 
the  citrate  is  just  dissolved,  then  add  water  to  make 
1  pint.    Contains  3  gr.  of  oxide  of  bismuth  to  53. 

Dose,  I  to  1  fl.  dr. 

5.  Biismutlii  et  Ammomi  Citras.— Citrate  of 
Bismuth  and  Ammonium. 
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Source. —Evaporate  the  liquor  to  a  syrup,  and  dry  on 
porcelain  plates. 

Chaeacters. — Small,  shining,  translucent  scales,  of  a 
slightly  acidulous  metallic  taste,  freely  soluble  in  water. 

Dose,  2  to  5  gv. 

6.  Bismuthi  Oxidum,— Oxide  of  Bismuth.  Bi203. 

Source. — Boil  the  subnitrate  in  a  solution  of  soda  and  dry 
the  precipitate.    2BiON03  +  2NaH0  =  BigOg  +  2NaN03  +  H2O. 

Characters. — A  dull  lemon-yellow  powder,  insoluble  in 
water,  soluble  in  nitric  acid  and  water. 

Dose,  5  to  15  gr. 

•7.  BismutM  Salicylas,— Sahcylate  of  Bismuth. 
(Not  official.) 

Characters. — A  white  or  pinkish-white  powder  insoluble 
in  water,  alcohol,  and  glycerine. 
Dose,  10  to  15  gr. 

Action  of  Salts  of  Bismuth. 

External.— Salts  of  bismuth  have  no  action  on 
the  unbroken  skin.  Dusted  on  a  raw  surface  they 
form  a  protecting  coat,  are  germicidal,  and  are  very 
mildly  astringent. 

Internal. — It  was  formerly  believed  that  the 
subnitrate  and  carbonate  of  bismuth  were  severe 
gastro-intestinal  irritants,  but  this  effect  was  due  to 
the  arsenic  with  which  so  many  specimens  of  bismuth 
salts  were  contaminated.  When  pure,  it  is  probable 
that  these  salts,  like  any  bland  heavy  powder,  act 
chiefly  as  protectives  to  the  gastro-intestinal  mucous 
membrane.  They  have  a  slightly  astringent  action, 
and  are  gastro-intestinal  antiseptics.  The  subnitrate 
is  believed  to  be  the  most  powerful  in  this  direction 
because  in  contact  with  water  it  tends  to  split  up  into 
bismuth  oxide  and  nitric  acid,  and  in  the  intestine 
sulphide  of  bismuth  is  formed,  and  nitrous  vapours, 
which  are  antiseptic,  are  liberated.  It  is  stated  that 
bismuth  is  slowly  absorbed  and  excreted  chiefly  in 
the  urine,  but  the  whole  subject  requires  fresh  in- 
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vestigation.  Nothing  is  known  of  any  remote 
effects.  Bismuth  leaves  the  rectum  as  the  sulphide, 
and  colours  the  feces  black.  It  may  cause  a  purplish 
line  on  the  gums. 

Thekapeutics  of  Salts  of  Bismuth. 

External. — Salts  of  bismuth  may  be  dusted  on 
sores  as  protectives  and  mild  astringents.  The 
following  is  a  good  bismuth  ointment : — Oxide  of 
bismuth  1  part,  and  oleic  acid  8  parts,  stirred  in 
with  3  parts  of  white  wax  liquefied  by  heat,  with  9 
parts  of  soft  paraffin.  The  subnitrate  is  sometimes 
snuffed  up  the  nose  during  a  cold,  and  suspended 
in  mucilage  it  may  be  used  as  an  injection  for 
gonorrhoea  or  leucorrhoea.  Dermatol,  which  is  bis- 
muth subgallate,  has  been  employed  as  an  ointment 
and  dusting  powder. 

Internal. — The  subnitrate  and  the  carbonate 
are  chiefly  employed,  and  they  seem  to  be  more  effi- 
cient than  the  soluble  preparations.  They  must  be 
suspended  in  mucilage ;  given  thus  they  are  more 
efficacious  than  as  a  lozenge.  It  is  not  known  how 
the  effect  is  produced,  but  either  of  these  salts  is 
remarkably  efficient  in  removing  gastric  pain,  whether 
due  to  ulcer  or  to  gastritis,  or  even  when  no  cause  can 
be  detected.  The  usual  dose  is  10  or  20  gr.  Both 
these  drugs  will  often  stop  vomiting  due  to  gastritis, 
gastric  ulcer,  chloroform,  pregnancy,  or  indeed  any 
other  cause.  For  their  astringent  action  they  are 
given  in  diarrhoea,  doses  of  60  gr.  being  administered 
without  any  ill  effect,  and  some  believe  that  part  of 
the  benefit  is  due  to  the  antiseptic  action  of  bismuth 
salts.  They  appear  sometimes  to  check  the  severe 
diarrhoea  of  tuberculous  ulceration  of  the  bowel. 
Their  efficacy  as  gastric  anodynes  and  as  gastric 
astringents  is  much  increased  by  combination  with  a 
little  morphine,  and  if  given  as  gastric  sedatives  the 
addition  of  bicarbonate  of  sodium  as  well  as  the 
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morphine  is  an  advantage.  In  such  a  prescription 
the  carbonate  of  bismuth  is  preferable  to  the  sub- 
nitrate,  for  the  latter  may  act  on  the  carbonate  of 
sodium  and  lead  to  the  production  of  sufficient 
carbonic  acid  to  drive  the  cork  out  of  the  bottle. 

The  salicylate  has  been  largely  used  in  various 
gastric  affections.  It  is  supposed  to  combine  the 
virtues  of  bismuth  salts  with  the  antiseptic  actions  of 
salicylic  acid. 


GEOTJP  V. 

Iron  and  Manganese. 

It  is  probable  that  these  two  drugs  have  a  very  similar 
physiological  action. 

IRON. 

Ferrum.    Symbol,  Fe.    Combining  weight,  56.  (Official.) 

!•  Ferrum. — Annealed  iron  wire,  No.  35  gauge,  or 
wrought-iron  nails,  free  from  oxide. 

Metallic  iron  is  pharmacopoeial  in  two  forms,  viz.  this 
and  reduced  iron. 

Preparations. 

1.  Mistura  Ferri  Aromatica.  Synonym. — 
Heberden's  ink.  Fine  iron  wire,  J  oz. ;  calumba  root, 
•J  oz. ;  bruised  cloves,  J  oz.  ;  red  cinchona  bark,  1  oz. ; 
peppermint  water,  12  fl.  oz.  Macerate  for  three  days. 
Filter.  Then  add  compound  tincture  of  cardamoms, 
3  fl.  oz. ;  tincture  of  orange  peel,  ^  fl.  oz.  ;  and  pepper- 
mint water  to  make       fl.  oz. 

Dose,  1  to  2  fl.  oz.  Pharmaceutically  this  is  a 
bad  preparation,  as  it  contains  the  inky  tannate  of 
iron. 

2.  Vinum  Perri.  Synonym. — Steel  wine.  Fine 
iron  wire,  1  oz. ;  sherry,  1  pint.  Digest  for  thirty  days. 
Strength. — 1  in  20. 

Dose,  1  to  4  il.  dr. 
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2.  Ferriim  Kedactiim.— Eeduced  Iron.  Metallic 
iron  with  a  variable  amount  of  oxide. 

Source. — Ferric  oxyhydrate  is  precipitated  with  ammonia 
from  a  dilute  solution  of  perchloride  of  iron.  It  is  heated  in 
a  gun-barrel,  and  hydrogen  is  passed  over  it. 

Characteks. — A  greyish-black  powder,  strongly  attracted 
by  the  magnet. 

Impurity. — Sulphur. 

Dose,  1  to  5  gr. 

Preparation. 

Trochisci  Perri  Redacti.    Strength. — 1  gr.  of 
reduced  iron  in  each. 
Dose,  1  to  6. 

The  following  (viz.  the  sulphate,  the  carbonate,  the 
arseniate,  the  phosphate,  the  subchloride,  and  the  iodide)  are 
ferrous  salts,  that  is  to  say,  salts  of  the  lower  oxide  of  iron, 
FeO.  The  subchloride  and  iodide  are  not  themselves  official, 
but  preparations  containing  them  are. 

3.  Ferri  Sulplias.— Sulphate  of  Iron.  reS04,7H,0. 
Source. — Iron  wire  is  dissolved  by  boiling  in  sulphuric 

acid  and  water.    The  sulphate  is  crystallized  out. 

Characters. — Pale  green,  oblique  rhombic  prisms,  with  a 
styptic  taste.    Solubility. — 1  in  IJ  of  water. 

Impurities  Per-salts  of  iron,  copper. 

Dose,  1  to  5  gr. 

Preparations. 

1.  Mistura  Perri  Composita.  Synonym. — 
"  Griffith's  mixture."  Sulphate  of  iron,  25  gr. ;  car- 
bonate of  potassium,  30  gr.  ;  myrrh,  60  gr.  ;  sugar, 
60  gr. ;  spirit  of  nutmeg,  4  fl.  dr. ;  rose  water,  9  J  fl.  oz. 
It  is  a  dark  green  mixture  containing  the  carbonate 
of  iron,  for  the  sulphate  of  iron  and  the  carbonate  of 
potassium  act  on  each  other. 

Dose,  1  to  2  fi.  oz. 

2.  Pilula  Perri.  Synonym.  —  Blaud's  pill. 
Sulphate  of  iron,  120  ;  carbonate  of  potassium,  72  ;  re- 
fined sugar,  24  ;  tragacanth,  8  ;  glycerine,  4J  ;  water,  a 
sufficiency.  Divide  into  5-gr.  pills.  Each  contains 
1  gr.  ferrous  carbonate,  the  same  change  taking  place 
as  in  Mistura  Ferri  Composita. 

Dose,  1  to  4. 

3.  Pilula  Aloes  et  Perri,  see  Aloes. 
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4.  Ferri  ^ulplias  Exsiccata.— Dried  Sulphate 
of  Iron.  reS04,H20. 

SouECE.— Heat  the  sulphate  to  212°  F.  It  loses  six- 
sevenths  of  its  water  of  crystallization. 

Characters. — A  dirty  white  powder  which  easily  absorbs 
water,  and  therefore  pills  made  of  it  may  spoil.  2J  gr.  =  4  gr. 
of  the  sulphate. 

Dose,  ^  to  3  gr. 

5.  Ferri  8iilpliai§  Or anulata.— Granulated  Sul- 
phate of  Iron.  FeS04,7H20. 

Source. — Dissolve  iron  wire  in  sulphuric  acid  and  water, 
boil,  pour  into  rectified  spirit,  the  granulated  sulphate  crystal- 
lizes and  is  dried. 

Characters — Small  granular  crystals  of  a  palish  blue 
colour.    Solubility. — 1  in  If  of  water. 

Impurities. — The  same  as  of  the  sulphate. 

Dose,  1  to  5  gr. 

6.  Ferri  Carbonas  Saccliarata.— A  mixture 
of  one-third  carbonate  of  iron,  FeCOg,  with  two-thirds  peroxide 
of  iron  and  sugar. 

Source.— Precipitate  a  solution  of  sulphate  of  iron  with 
carbonate  of  ammonium.  The  carbonate  of  iron  thus  precipi- 
tated, by  exposure  takes  up  oxygen.  It  is  rubbed  up  with 
sugar. 

(1)  FeS04+(NH4)2C03  =  FeC03+(NH4)2S04.  (2)  SFeCOg 
-I-  0  =  FeCO^  +  FeA  +  2Cd2. 

Characters. — Grey  lumps  of  a  sweetish  taste.  It  is  a 
very  unstable  compound,  being  easily  oxidized.  The  sugar  in 
both  this  preparation  and  in  Blaud's  pill  forms  a  coating,  and 
prevents  further  oxidization,  and  therefore  saccharated  car- 
bonate of  iron  should  not  be  given  in  a  mixture,  for  the  sugar 
is  dissolved  out,  and  then  the  compound  can  decompose. 

Impurities. — Sulphate  of  ammonium,  excess  of  oxide  of 

iron. 

Dose,  5  to  30  gr. 

Preparation. 
Pilnla  Perri  Carbonatis. — Saccharated  carbo- 
nate, 4  ;  confection  of  roses,  1. 
Dose,  5  to  20  gr. 

7.  Ferri  Arsenias, — Arseniate  of  Iron.  It  consists 
of  both  ferrous  and  ferric  arseniates,  with  some  oxides. 

SouRCE.~Mix  hot  solutions  of  arseniate  of  sodium  and 
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sulphate  of  iron,  add  bicarbonate  of  sodium  to  neutralize  the 
free  sulphuric  acid  that  is  formed.  Arseniate  of  iron  is  pre- 
cipitated. 

Charactebs. — A  greenish  amorphous  powder,  insoluble  in 
water. 

Impurities. — Sulphates. 
Dose,     to  i  gv.  as  a  pill. 

8.  Ferri  Ptioispliais. — Phosphate  of  Iron.  It  con- 
sists of  both  ferrous  phosphate  and  ferric  phosphate,  with 
some  oxides. 

Source.— Made  exactly  as  Ferri  Arsenias  by  substituting 
sodium  phosphate  for  sodium  arseniate. 

Characters. — A  slate-blue  amorphous  powder,  insoluble 
in  water. 

Impurity. — Arsenic. 

Dose,  5  to  10  gv. 

Preparation. 

Syrupus  Perri  Fhosphatis. — Dissolve  fresh 
phosphate  of  iron  in  phosphoric  acid,  and  add  sugar 
and  water. 

Dose,  i  to  2  fl.  dr. 

9.  Syrupiis  Ferri  SubcWoridi.— Heat  300  gr.  of 
iron  wire  with  2  fl.  oz.  of  hydrochloric  acid  and  1  fl.  oz.  of  water. 
Add  10  gr.  citric  acid  and  filter  into  a  pint  of  syrup.  Sp.  gr. 
1-34.  Strength. — 3^  gr.  ferrous  chloride  to  1  fl.  dr.  The 
object  of  the  citric  acid  is  to  retard  oxidization.  Without  it 
the  ferrous  is  very  liable  to  become  a  ferric  salt. 

Dose,  I  to  1  fl.  dr. 

10.  Pilula  Ferri  lodidi.— Agitate  iron  wire  with 
iodine  and  water,  pour  the  fluid  on  to  liquorice  and  sugar,  and 
triturate  to  form  a  pill.  Strength. — Ferrous  iodide  1  gr.  in  3|. 
To  be  preserved  from  light  and  air  as  much  as  possible,  as  they 
do  not  keep  well. 

Dose,  3  to  8  §^r. 

!!•  Syrupus  Ferri  lodidi,— Make  a  hot  solution 
of  iron  wire  and  iodine  in  water  and  add  it  to  syrup.  It  is 
colourless.  Strength. — 4-3  gr.  of  ferrous  iodide  in  1  fl.  dr.  It 
is  very  liable  to  change,  forming  theoxyiodide  of  iron  and  free 
iodine.  This  can  be  prevented  by  immersing  in  the  syrup  a 
coil  of  iron  wire,  or  by  adding  a  small  quantity  of  hypophos- 
phorous  acid. 

Dose,  30  to  60  m. 
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The  folloiving  (viz.  the  perchloride,  the  oxyehloricle,  the 
persulphate,  the  pernitrate,  the  acetate,  and  the  hydrated  per- 
oxide) are  ferric  salts  ;  they  are  compounds  of  the  higher  oxide 
of  iron,  Fe203.    Most  are  official  in  the  form  of  liquors. 

12.  L<iquor  Ferri    Perciiloridi  Fortior.— 

Strong  Solution  of  Perchloride  of  Iron.  re^Clg. 

Source. — Dissolve  iron  wire  in  hydrochloric  acid  and 
water.  Fe  +  2HC1  ^FeClg  +  Hg.  Nitric  acid  is  also  added,  and 
thus  the  ferrous  is  converted  into  ferric  chloride.  6reCL  + 
6HC1  +  2HNO3  =  3Fe2Cl,  +  4H2O  +  2N0. 

Characters. — An  orange-brown  liquid,  usually  contain- 
ing some  free  hydrochloric  acid. 

Impurities. — Ferrous  salts. 

Preparations, 

1.  Liquor   Ferri    Perchloridi  The  strong 

solution,  1  ;  water,  3. 

Bose,  10  to  30  m. 

2.  Tinctura  Ferri  Ferchloridi.— The  strong 
solution,  1  ;  rectified  spirit,  1 ;  water,  2. 

Dose,  10  to  30  m. 

13.  Liquor  Ferri  Hialysatiis.— Solution  of 
Dialysed  Iron.  It  is  a  solution  of  highly  basic  ferric  oxy- 
chloride  or  chloroxide  of  iron,  Fe2Cl6,n(Fe2,6HO),  from  which 
most  of  the  acidulous  matter  has  been  removed  by  dialysis. 

Source. — The  strong  solution  of  perchloride  of  iron, 
water,  and  dilute  solution  of  ammonia  are  stirred  together. 
The  precipitated  ferric  hydrate  is  washed ;  it  is  then  dissolved 
by  the  addition  of  the  strong  solution  of  perchloride  of  iron, 
aided  by  heat.  The  solution  is  placed  in  a  covered  dialyser, 
and  floated  in  a  stream  of  water  till  the  solution  in  the 
dialyser  is  almost  tasteless,  the  acidulous  matter  having 
dialysed  out  into  the  water.  The  liquid  remaining  in  the 
dialyser  is  the  Liquor  Ferri  Dialysatus. 

Characters. — A  dark,  clear,  reddish-brown  liquid.  Free 
from  taste,  neutral.  Sp.  gr.  1*047.  100  gr.  contain  5  gr.  of 
Fe^O.,. 

Incompatibles. — Most  organic   substances.    It  gives  a 
precipitate  even  with  common  water. 
Dose,  10  to  30  m. 

14.  L-iquor  Ferri  Persulpliatis.— Solution  of 
Persulphate  of  Iron.  Fe,,3S04. 

Source. — A  hot  solution  of  sulphate  of  iron  in  sulphuric 
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acid  and  water  is  boiled  with  nitric  acid  and  water.  GFeSO^  + 
3H,S0,  +  2HNO3  =  3  (Fe2,3SO  J  +  4H,0  +  2N0. 

Characters. — A  dark  brown  very  astringent  solution, 
miscible  with  water. 

15.  Liquor  Ferri  Pernitratis.— Solution  of  Per- 
nitrate  of  Iron.  re2,6(N03). 

Source. — Dissolve  iron  wire  in  nitric  acid  and  water. 
Fes  +  8HNO3  =  Fe2,6N03  +  4H2O  +  2N0. 

Characters. — A  clear  reddish-brown  liquid,  astringent. 
1  fl.  dr.  contains  2*6  gr.  of  Fe.Pg. 

Impurities. — Ferrous  salts. 

Dose,  10  to  40  m. 

16.  Liiquor  Ferri  Acetatis  Fortior.— Strong 
Solution  of  Peracetate  of  Iron.  Fe.^6(C2H302). 

Source. — The  persulphate  of  iron  is  precipitated  with  a 
dilute  solution  of  ammonia.  Fe^jSSO^  +  GNH^jHO  =  Fe2,6HO  h- 
3(NH4),,S04.  The  resulting  hydrate  is  dissolved  in  glacial 
acetic  a'cid.    Fe2,6HO  +  GHC^HgO^  =  Fe2,6(C.,H302)  +  GKp. 

Characters. — A  deep  red  fluid,  miscible  with  water  or 
spirit.    Sp.  gr.  1-127. 

Dose,  1  to  8  m. 

Preparations. 

1.  Liquor  Ferri  Acetatis. — The  strong  solu- 
tion, 1 ;  water,  3. 

Dose,  5  to  30  m. 

2.  Tinctura  Ferri  Acetatis.— The  strong 
solution,  5  ;  spirit,  5  ;  acetic  acid,  1 ;  water,  9.  Thus 
it  is  same  strength  as  the  liquor. 

Dose,  5  to  30  m. 

I'y.  Ferri  Peroxidum  Hydratiim.— Hydrated 
Peroxide  of  Iron.  Fe202,2HO. 

Source. — Add  a  solution  of  soda  to  one  of  persulphate  of 
iron.  Fe2(SO,)3  +  6NaH0  =  Fe.^eHO  +  3Na,S0,.  The  hydrate 
of  iron  is  dried.    Fe.^GHO  =Fe202,2HO  +  2H2O. 

Characters. — A  tasteless  reddish-brown  powder. 

Dose,  5  to  30  gr. 

Preparation. 
Emplastrum  Ferri.  Synonym. — Eoborans  plas- 
ter.   Hydrated  peroxide  of  iron,  1  ;  Burgundy  pitch, 
2  ;  lead  plaster,  8. 

The  following  are  scale  preparations  of  iron,  so  called 
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because  they  are  dried  to  form  scales.  They  are  not  well- 
defined  chemical  compounds.  The  base  of  all  is  ferric  hydrate. 
There  are  three — the  tartarated  iron,  the  ammonio-citrate,  and 
the  citrate  of  iron  and  quinine. 

18.  Ferriim  Tartaratum.— Tartarated  Iron. 
Source. — Dissolve  freshly  made  ferric  hydrate  in  a  hot 

solution  of  acid  tartrate  of  potassium,  evaporate  to  a  syrup, 
and  dry  on  sheets  of  glass. 

Characters. — Garnet-coloured  scales,  slightly  sweetish 
and  astringent.    Solubility. — 1  in  4  of  water ;  feebly  in  spirit. 

Impurities.— Ammonia  and  ferrous  salts. 

Dose,  5  to  10  gr. 

19.  Ferri  et  Aiiiiiioiiai  Citr as.— Citrate  of  Iron 
and  Ammonium. 

Source. — Dissolve  ferric  hydrate  in  a  hot  solution  of  citric 
acid,  neutralize  with  ammonia,  evaporate,  and  dry  on  sheets 
of  glass. 

Characters. — Eed  scales  like  the  tartarated  iron,  but  not 
so  deep  in  colour.  Solubility. — 10  in  5  of  water  ;  almost 
insoluble  in  spirit. 

Impurities. — Tartrates  and  alkaline  salts. 

Dose,  5  to  10  gr. 

Preparation. 
Vinum  Perri  Citratis. — Citrate  of  iron  and 
ammonium,  1  gr. ;  orange  wine,  1  fl.  dr. 
Dose,  1  to  4  fl.  dr. 

20.  Ferri  et  QumineB  Citras.— Citrate  of  Iron 
and  Quinine. 

Source. — Made  like  Ferri  et  Ammonii  Citras,  quinine 
being  also  dissolved  in  the  citric  acid  solution. 

Characters. — Greenish -yellow  scales  of  a  bitter  taste. 
Solubility. — 2  in  1  of  water.  6 '25  gr.  contain  1  gr.  quinine, 
or  16  per  cent. 

Impurities. — Alkaline  salts  and  other  alkaloids  instead  of 
quinine. 

Dose,  5  to  10  gr. 

Incompatibles  of  Iron  Salts  in  General. — All  sub- 
stances containing  tannic  or  gallic  acid  form  an  intense  black 
with  per- salts  of  iron.  Preparations  of  iron  are  therefore  in- 
compatible with  all  vegetable  astringent  solutions,  and  the 
only  infusions  with  which  they  can  be  prescribed  are  infusion 
of  quassia  and  infusion  of  calumba.    It  is  a  common  mistake 
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to  forget  that  because  of  its  tannin,  the  tincture  as  well  as  the 
infusion  of  digitalis  makes  an  inky  mixture  with  iron  prepara- 
tions. Such  a  mixture  may  be  clarified  with  a  little  dilute 
phosphoric  acid,  but  after  a  few  days  a  slight  precipitate  of 
phosphate  of  iron  falls.  Per-salts  of  iron  render  mucilage  of 
acacia  gelatinous. 

Alkalies  and  their  carbonates,  lime  water,  carbonate  of 
calcium,  magnesia  and  its  carbonate  give  green  precipitates 
with  ferrous,  and  brown  with  ferric  salts. 

Action  of  Iron  and  its  Salts. 
External. — They  have  no  action  on  the  unbroken 
skin,  but  when  apphed  locally  to  the  abraded  skin, 
sores,  ulcers,  and  mucous  membranes,  many  of  the 
salts  of  iron,  especially  the  per-salts,  are  powerful 
astringents,  because  they  coagulate  albuminous 
fluids,  both  those  discharged  from  the  surface  and 
also  those  in  the  tissue  itself.  There  is  no  direct 
effect  on  the  walls  of  the  vessels,  but  the  contraction 
of  the  coagulated  albumen  compresses  them  and 
diminishes  their  calibre.  Partly  for  this  reason, 
but  still  more  because  these  salts  of  iron  quickly 
cause  the  coagulation  of  blood,  and  the  clot  thus 
formed  plugs  the  bleeding  vessels,  they  are  the  most 
perfect  local  haemostatics  we  possess,  and  will  often 
arrest  very  severe  haemorrhage.  The  perchloride, 
the  sulphate,  and  the  pernitrate  of  iron  are  all  very 
strongly  astringent ;  but  the  scale  preparations, 
steel  wine,  dialysed  iron,  reduced  iron,  the  carbonate, 
the  oxide,  the  subchloride,  the  iodide,  the  arseniate, 
the  phosphate,  and  the  acetate  of  iron  are  so  very 
feebly  astringent  that  they  are  never  used  as  local 
applications ;  in  fact,  to  most  persons  they  are 
non-astringent.  Oxides  of  iron  have  the  property 
of  converting  oxygen  into  ozone,  and  are  therefore 
disinfectant. 

Internal. — Mouth. — Preparations  of  iron  have  a 
styptic  taste,  the  teeth  and  tongue  may  be  blackened 
when  they  are  taken  owing  to  the  formation  of  the 
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sulphide  of  iron,  the  sulphur  being  derived  from  the 
food  and  the  tartar  on  the  teeth  ;  hence  it  is  advis- 
able to  take  iron  preparations  through  a  glass  tube 
or  a  quill.  The  astringent  preparations  have,  when 
locally  applied,  the  same  action  on  the  mucous 
membrane  of  the  mouth  as  on  the  raw  skin. 

Stomach. — Whatever  form  of  iron  is  given  by 
the  mouth,  it  is  converted  in  the  stomach  into 
ferric  chloride,  with  probably  a  little  ferrous  chloride. 
Long  experience  has  shown  that  ferric  chloride  is 
to  the  physician  a  most  valuable  preparation  of 
iron  ;  prolDably  this  is  because  it  will  not  abstract 
hydrochloric  acid  from  the  gastric  juice  as  is  the  case 
with  all  other  preparations  of  iron.  It  is  often 
stated  that  an  albuminate  of  iron  is  formed  in  the 
stomach  ;  this  is  incorrect,  and  when  the  albuminate 
of  iron  is  given  by  the  mouth  it  will  be  converted 
into  a  chloride  in  the  stomach.  Although  whatever 
form  of  iron  is  administered  ferric  chloride  is  formed 
i]i  the  stomach,  the  choice  of  the  preparation  is  a 
matter  of  great  importance  ;  for  if  strongly  acid  salts 
are  given,  the  acid  set  free  after  the  formation  of  the 
chloride  will  act  as  a  caustic,  and  damage  the  mucous 
membrane  ;  even  the  preparations  of  the  perchloride 
may  do  this,  for  they  often  contain  a  considerable 
amount  of  free  acid.  These  facts  explain  why  iron 
preparations,  especially  the  acid  ones,  so  often  cause 
headache,  nausea,  loss  of  appetite,  and  other  sym- 
ptoms of  severe  indigestion.  We  also  learn  why 
experience  has  taught  that  the  sulphate,  which  is  so 
often  used,  should  be  given  in  the  form  of  a  pill,  for 
this,  especially  if  coated,  is  not  dissolved  till  the 
intestine  is  reached,  and  the  acid  is  harmless  in  the 
alkaline  solutions  of  that  part  of  the  alimentary 
canal.  Further,  we  see  why  the  preparations  which 
are  either  not  acid  at  all  or  only  very  slightly  acid, 
such  as  the  reduced  iron,  thehydrated  oxide,  dialysed 
iron,  the  carbonate,  and  the  scale  preparations,  do 
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not  as  a  rule  cause  indigestion.  The  perchloride  of 
iron  is  very  astringent,  hence  the  astringent  effect 
on  the  stomach  of  iron  salts.  The  non-astringent 
preparations  can  only  be  astringent  in  proportion  to 
the  amount  of  ferric  chloride  formed  from  them  by  the 
gastric  juice  ;  but  if  large  quantities  of  astringent 
preparations  are  given,  the  excess  which  is  not 
decomposed  by  the  gastric  juice  will  add  its  astrin- 
gency  to  that  of  the  perchloride  formed  in  the 
stomach. 

Intestines. — On  passing  into  the  intestine,  the 
contents  of  which  are  alkaline  from  carbonate  of 
sodium,  the  ferric  chloride  becomes  an  oxide  of  iron, 
which  remains  in  solution  owing  to  the  presence  of 
organic  substances ;  the  subchloride  is  converted 
into  ferrous  carbonate,  which  is  also  soluble.  Lower 
down  in  the  intestine,  by  the  action  of  the  sulphur 
compounds,  the  nascent  hydrogen,  and  other  readily 
oxidized  products  of  decomposition  there  present, 
these  compounds  of  iron  are  converted  into  the 
sulphide  and  tannate  (the  tannic  acid  being  derived 
from  the  vegetables  in  the  food),  and  as  such  are 
eliminated  with  the  faeces,  which  are  turned  black. 
Large  amounts  of  the  astringent  preparations  have 
a  constipating  effect ;  this  may  be  owing  to  there 
being  an  excess  of  them,  for  the  oxides  and  carbo- 
nates are  non-astringent  preparations. 

Absorption. — It  was  for  a  long  time  believed  that 
iron,  given  as  a  drug,  was  absorbed  as  an  alkaline 
albuminate  and  as  a  chloride,  but  this  is  almost  cer- 
tainly erroneous.  Some  authorities  doubt,  however, 
whether  iron,  when  administered  as  any  of  the  iron 
preparations  used  in  medicine,  is  absorbed  at  all. 
Thus  a  dog  was  fed  on  a  meat  diet ;  the  amount  of 
iron  excreted  in  the  urine  was  on  the  average  3' 6 
milligrammes  a  day.  Then  for  nine  days  49  mgrms. 
of  iron  as  sulphate  were  given  daily  ;  for  the  first 
five  subsequent  days  the  excretion  of  iron  in  the  urine 
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did  not  increase,  for  the  next  six  it  increased  by  only 
two  mgrms.  a  day,  afterwards  it  returned  to  the 
normal  amount ;  so  that  with  an  increase  of  441 
mgrms.  of  iron  ingested  only  12  mgrms.  more  than 
usual  appeared  in  the  urine.  It  is  very  likely  that 
this  slight  excess  in  excretion  may  have  been  due  to 
the  fact  that  the  large  amount  of  iron  taken  corroded 
the  intestinal  epithelium,  which  therefore  allowed  a 
little  iron  to  be  absorbed.  This  experiment  favours 
the  view  that  no  appreciable  amount  of  iron  given  as 
a  drug  is  absorbed,  but  it  does  not  prove  it,  for  it  is 
possible  that  the  iron  may  have  been  locked  up  in 
the  body,  or  eliminated  by  some  other  channel  than 
the  urine  ;  and  of  these  suppositions  the  most  likely 
is  that  it  was  excreted  from  the  blood  into  the  in- 
testine. It  is  often  stated  that  excretion  of  iron  into 
the  intestine  takes  place  by  the  bile,  but  the  most 
recent  observations  of  Bunge  and  Hamburger  show 
that  the  bile  contains  the  merest  traces  of  iron. 
In  favour  of  iron  being  excreted  into  the  intestines 
by  the  intestinal  and  gastric  juices  is  the  fact  that 
the  f^ces  of  a  fasting  dog  contain  iron,  but  it  is  very 
little,  and  it  must  be  remembered  that  the  epithelium 
of  the  intestine,  which  is  constantly  being  shed, 
normally  contains  iron.  There  is  little  doubt  but 
that  iron  salts  injected  into  the  blood  are  excreted 
into  the  intestine,  but  this  injection  causes  symptoms 
of  poisoning,  such  as  reduced  blood-pressure,  gastro- 
intestinal irritation,  and  paralysis  of  the  muscles  due 
to  depression  of  the  central  nervous  system.  But 
as  these  symptoms  never  follow  the  administration 
of  large  amounts  of  iron  salts  by  the  mouth,  it  would 
appear  that  they  are  not  absorbed,  and  this  confirms 
the  experiment  already  described.  On  the  whole, 
therefore,  although  the  question  is  not  definitely 
settled,  from  these  facts  the  balance  of  evidence  is 
that  iron  salts  given  to  animals  as  drugs  are  not 
absorbed  fram  the  intestine;  but  when  discussing 
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the  cure  of  chlorosis  by  iron,  we  shall  see  reasons  for 
thinking  that  in  that  disease  iron  is  absorbed. 

Blood. — It  is  often  stated  that  the  administration 
of  iron  causes,  in  healthy  subjects,  an  increase  in  the 
number  of  red  blood-corpuscles,  but  this  is  very 
doubtful.  Probably  in  health  it  has  little  or  no 
effect  on  the  blood. 

In  certain  forms  of  anemia  (a  condition  in  which 
the  amount  of  hgemoglobin  and  the  number  of 
corpuscles  are  diminished),  especially  chlorosis,  the 
administration  of  iron  rapidly  improves  the  blood  in 
both  respects.  It  is  therefore  said  to  be  hsematinic  ; 
and  as  an  improvement  in  the  quality  of  the  blood 
leads  to  an  improvement  in  the  functions  of  all  the 
organs  of  the  body,  iron  is  also  called  a  tonic. 
Tonics  are  drugs  which  indirectly  improve  the  action 
of  the  several  organs  of  the  body ;  usually  they  act 
by  improving  the  quality  of  the  blood  or  by  aiding 
digestion,  and  thus  rendering  the  digestion  and  ab- 
sorption of  food  more  easy  {see  p.  109).  We  have  seen 
that  some  believe  that  iron  is  not  absorbed,  and  if 
this  be  so,  it  is  at  first  sight  difficult  to  understand  how 
it  can  benefit  anaemia.  But  the  proposition  that  iron 
salts  cannot  be  absorbed  only  refers  to  inorganic 
salts.  It  is  obvious  that  iron  in  some  form  must  be 
absorbed,  if  not  the  chicken  could  not  get  it  from  the 
yolk,  and  the  growing  child  could  not  increase  the 
quantity  of  its  blood  proportionately  to  its  growth. 
It  is  noticeable  that  our  food,  like  yolk  of  egg,  only 
contains  complex  organic  compounds  of  iron.  As 
these  must  be  absorbed  we  must  conclude  that  they 
are  in  some  way  or  other  protected  from  decom- 
position in  the  alimentary  canal,  if  we  believe  that 
the  inorganic  compounds  which  would  result  if 
they  were  decomposed  are  incapable  of  absorption* 
Bunge's  hypothesis  is  that  in  some  forms  of  anaemia^ 
especially  chlorosis,  organic  salts  of  iron  taken  in  the 
food  are  in  some  way  split  up  in  the  intestine  so  as 
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to  be  incapable  of  absorption.  In  those  anaemic 
conditions  which  can  be  benefited  by  iron  the  ad- 
ministration of  the  inorganic  salts  prevents  the 
decomposition  of  the  organic  salts  in  the  food  by 
fixing  the  decomposing  agents,  which  according  to 
Bunge  are  chiefly  alkaline  sulphides,  and  forming 
sulphide  of  iron.  This  is  supported  by  the  fact  that 
to  cure  chlorosis  rapidly  enormous  doses  of  iron  are 
often  found  necessary ;  for  example,  a  patient  will 
take  6  grains  of  reduced  iron  three  times  a  day,  or 
18  grains  a  day.  Now,  the  whole  amount  of  iron  in 
the  blood  of  an  ordinary  healthy  woman  is  not  much, 
if  at  all,  more  than  30  grains,  for  there  is  only  one 
atom  of  iron  in  a  molecule  of  haemoglobin,  which 
contains  considerably  over  2000  atoms.  Supposing 
she  had  lost  half  her  haemoglobin,  if  the  iron  given 
were  simply  absorbed,  one  day's  treatment  would 
speedily  restore  her  to  health,  but  it  is  well  known 
that  weeks  are  often  required.  But  if  this  view  were 
correct  we  should  expect  that  bismuth,  manganese,  or 
arsenic,  by  fixing  the  decomposing  agents,  would  cure 
chlorosis  as  efficiently  as  iron.  It  has  been  stated  that 
they  will,  but  Stockman  has  published  results  which 
point  in  a  contrary  direction,  and  he  has  shown  that 
sulphide  of  iron  will  cure  chlorosis  although  on 
Bunge's  hypothesis  it  should  not,  for  it  will  not  fix 
the  decomposing  agents  if  they  are  alkaline  sulphides. 
Iron  injected  subcutaneously  cures  chlorosis,  but 
this  does  not  tell  in  one  direction  more  than 
another,  for  it  may  be  excreted  into  the  intestine. 
But  although  there  are  many  facts  against  Bunge's 
view,  still  it  is  by  no  means  proved  that  iron  given  to 
chlorotic  patients  is  absorbed. 

B emote  effects. — As  iron  in  anaemic  subjects  in- 
creases the  amount  of  haemoglobin,  more  oxygen  is 
carried  to  the  tissues,  and  thus  the  whole  body  shares 
in  the  benefit  of  a  course  of  iron,  which  has  also 
been  thought  to  have  a  direct  effect  on  the  kidneys  as 
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a  mild  diuretic,  and  a  direct  effect  in  promoting  the 
menstrual  flow.  These  actions  are,  however,  slight, 
and  may  be  due  to  the  general  improvement  in  health. 
Iron  salts  have  been  given  to  produce  abortion,  but 
without  any  result.  Eemote  astringent  effects  have 
been  attributed  to  them,  but  there  is  no  satisfactory 
proof  that  they  have  any  ;  and  indeed,  when  we 
remember  that  very  little  if  any  iron  is  absorbed  in 
an  astringent  form,  and  it  cannot  exist  in  the  blood 
in  such  a  form,  we  should  hardly  expect  that  salts 
of  iron  could  be  remotely  haemostatic  or  astringent. 

Theeapeutics  of  Ikon  and  its  Salts. 

External. — Solutions  of  the  sulphate,  the  per- 
chloride,  the  pernitrate,  and  the  Liquor  Ferri  Sub- 
sulphatis,  Fe40(S04).5,  strength  43  p.c,  official  in 
the  United  States  (Monsel's  solution),  are  the  most 
valuable  local  astringents  we  have.  It  matters  very 
little  which  of  these  is  used.  In  England  one  of 
the  solutions  of  the  perchloride  is  perhaps  oftenest 
employed.  Either  is  of  service  in  many  cases — for 
example,  to  stop  haemorrhage  from  leech-bites,  from 
the  nose,  from  piles,  or  from  the  uterus,  as  in  the 
hgemorrhage  of  malignant  disease.  A  convenient 
way  to  apply  them  is  on  lint  or  cotton  wool  soaked  in 
the  solution,  and  a  cavity  such  as  the  nose  or  uterus 
may  be  plugged  with  the  lint.  The  aqueous  solution 
of  the  perchloride  has  been  used  as  a  spray  for  haemo- 
ptysis, but  as  it  may  excite  coughing  it  is  not  to  be 
recommended.  It  is  very  useful  as  an  astringent 
for  painting  on  the  fauces,  pharynx,  or  tonsils  in 
inflammation  of  these  parts.  It  may  for  this  pur- 
pose be  diluted  with  an  equal  quantity  of  water, 
or  a  solution  of  1  part  of  perchloride  of  iron  in  4  of 
glycerine  may  be  used.  It  has  been  advised  to 
paint  erysipelatous  skin  with  the  tincture  of  per- 
chloride of  iron.  A  solution  of  the  sulphate  (1  gr. 
to  §j)  has  been  used  in  gleet. 

Internal. — Gastro-intestinal  tract. — The  astrin- 
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gent  preparations  may  be  swallowed  in  cases  of 
severe  bleeding  from  the  stomach,  such  as  that  of 
malignant  disease,  ulcer,  or  cirrhosis.  If  the  bleed- 
ing is  profuse,  a  drachm  of  the  Liquor  Ferri  Per- 
chloridi  with  a  drachm  of  glycerine  to  facilitate 
swallowing  may  be  given  every  hour  or  oftener,  and 
this  will  sometimes  apparently  save  a  patient's  life. 
For  less  serious  haemorrhage  smaller  quantities  will 
suffice.  Intestinal  haemorrhage  may  also  be  treated 
in  the  same  way. 

The  tendency  of  the  per-salts  of  iron  to  con- 
stipate is  usually  overcome  by  the  addition  of  some 
purgative  ;  thus  sulphate  of  magnesium  is  commonly 
given  with  the  perchloride,  and  aloes  is  often  pre- 
scribed with  the  sulphate  of  iron  in  a  pill.  The  per- 
salts  have  been  given  for  diarrhoea,  but  there  are 
many  drugs  more  suitable  for  this  symptom.  Chronic 
constipation  is  often  very  effectually  treated  by  a 
pill  of  the  sulphate  of  iron  and  extract  of  nux  vomica, 
but  probably  the  efficient  purgative  in  it  is  the 
nux  vomica,  although  some  claim  that  large  doses 
of  the  sulphate  of  iron  will  overcome  chronic  con- 
stipation. Anyhow  the  constipating  effect  of  the 
ferric  salts  is  often  much  exaggerated. 

A  rectal  injection  of  a  fluid  drachm  of  the 
tincture  of  the  perchloride  of  iron  to  half  a  pint  of 
water  kills  threadworms. 

Arsenical  poisoning  is  best  treated  by  the  humid 
peroxide  of  iron,  which  should  be  freshly  prepared  by 
mixing  together  3  fl.  oz.  of  Liquor  Ferri  Perchloridi 
with  1  oz.  of  carbonate  of  sodium  diluted  with  water. 
Half  an  ounce  should  be  given  every  five  or  ten 
minutes.  An  insoluble  arsenite  is  formed,  and  may 
be  got  rid  of  by  a  thoroughly  purgative  dose  of  sul- 
phate of  magnesium  or  some  other  simple  purge.  A 
dose  of  common  salt  or  bicarbonate  of  sodium, 
followed  by  1  fl.  oz.  of  dialysed  iron  diluted  with 
water,  is  also  efficient  in  poisoning  by  arsenic. 
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Blood. — The  great  use  of  iron  salts  is  to  restore 
the  amount  of  hemoglobin  and  the  number  of  red  cor- 
puscles in  ana)mia,  especially  chlorosis.  They  are  use- 
less in  pernicious  anaemia  and  generally  of  little  value, 
if  any,  in  the  anaemia  of  leucocythgemia,  exophthalmic 
goitre,  or  Hodgkin's  disease.  All  other  common  forms 
of  angsmia  are  secondary  to  some  definite  cause,  such 
as  hsemorrhage,  lead  poisoniiig,  scurvy,  &c.,  and  are 
treated  by  the  removal,  if  possible,  of  the  cause  of 
the  anaemia,  but  recovery  may  be  aided  by  the 
administration  of  iron.  The  perchloride  and  the. 
sulphate  of  iron  are  two  of  the  most  efficacious  pre- 
parations, and  pills  containing  a  grain  of  the  dried 
sulphate,  with  aloes  or  nux  vomica  if  constipation  is 
present,  or  the  Pilula  Ferri,  are  very  valuable.  It  is 
usual  to  begin  with  one  pill  containing  one  grain  of 
the  dried  sulphate  of  iron  thrice  a  day,  but  gradually 
the  number  of  pills  may  be  increased  till  three  or 
four  are  taken  at  a  dose.  This  method  of  large 
doses  of  the  sulphate  often  appears  to  cure  more 
rapidly  than  smaller  doses.  If  these  astringent  pre- 
parations cause  indigestion,  any  of  the  milder  pre- 
parations may  be  substituted.  The  carbonate  may 
be  given  in  pills  in  rapidly  increasing  doses,  or  the 
dose  of  reduced  iron,  conveniently  given  on  bread 
and  butter,  may  be  pushed.  Mistura  Ferri  Com- 
posita  is  a  disagreeable  preparation  to  take  and  to  look 
at,  and  the  inky  character  of  the  aromatic  mixture 
makes  it  undesirable.  The  styptic  taste  of  some  of 
the  preparations,  especially  the  astringent  ones,  may 
be  concealed  by  giving  them  with  a  drachm  of  gly- 
cerine, which  acts  by  its  viscosity  and  by  reducing 
some  of  the  ferric  to  a  ferrous  salt.  It  is  often 
added  to  the  tincture  of  the  perchloride.  Dialysed 
iron  and  the  scale  preparations  hardly  ever  disagree, 
they  are  therefore  used  for  patients  with  a  delicate 
digestion,  and  for  such  it  is  much  better  to  make  no 
attempt  to  rapidly  increase  the  dose,  but  to  depend 
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on  small  doses  spread  over  a  long  period.  Mineral 
waters  containing  iron  (such  as  those  of  La  Bourboule 
and  Levico)  may  be  given  in  such  cases,  but  they  are 
not  often  advisable,  as  they  contain  so  little  iron, 
Flitwick  water,  however,  contains  a  good  deal. 
Treatment  of  anaemia  by  iron  leads,  of  course,  to 
the  improvement  of  the  numerous  symptoms,  such 
as  amenorrhoea,  constipation,  dyspepsia,  &c.,  which 
are  dependent  upon  the  anaemia.  That  form  of 
neuralgia  which  is  associated  with  anaemia  usually 
yields  to  iron. 

The  iodide  of  iron  has  been  given,  sometimes 
apparently  with  success,  in  cases  of  rheumatoid 
arthritis. 

Large  doses  of  iron  (10  or  even  20  minims  of 
the  tincture  of  the  perchloride  every  hour  or  two) 
have  been  given  in  diphtheria  and  other  forms  of 
bad  sore-throat,  such  as  hospital  sore-throat,  appa- 
rently with  considerable  benefit.  Erysipelas  has 
been  treated  in  the  same  way.  Fever  due  to  other 
causes  is  said  to  contra-indicate  the  use  of  iron. 

Kidneys. — Iron  salts  are  reported  to  have  a  feeble 
diuretic  action,  but  this  is  doubtful.  The  perchloride 
is  often  given  empirically  for  all  forms  of  Bright' s 
disease.  Whether  it  does  good  is  at  present  un- 
decided. 

As  iron  is  liable  to  cause  indigestion,  it  should 
not  be  given  near  a  meal.  Occasionally  a  patient 
is  found  who  cannot  take  iron  in  any  form,  because 
of  the  headache  and  indigestion  caused  by  it. 

The  different  preparations  of  iron. — These  have  ah'eady 
been  classified  into  astringent  and  non-astringent.  There  are 
some,  viz.  the  arseniate,  the  iodide,  the  phosphate,  and  the 
citrate  of  iron  and  quinine,  the  value  of  which  depends  in  part 
at  least  upon  their  other  ingredient.  The  arseniate  must  be 
given  in  such  small  doses  to  avoid  arsenical  poisoning  that  it  is 
probable  that  the  iron  in  it  has  no  effect.  Hence  arsenious  acid 
may  just  as  well  be  given,  and  this  is  commonly  done.  The 
phosphate  of  iron,  which  always  contains  some  free  phosphoric 
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acid,  is  an  excellent  h£Ematinic.  It  is  used  largely  for  children, 
because  the  syrup  of  it  is  very  pleasant  in  taste,  and  also  because 
it  was  formerly  believed  that  the  phosphoric  acid  would  aid  the 
growth  of  bones,  especially  in  cases  of  rickets.  The  iodide  of 
iron  has  been  introduced  for  cases  in  which  we  wish  to  gain 
the  benefit  of  both  elements,  but  the  proportion  of  iron  to 
iodine  is  small  (1  to  41).  It  is  especially  liable  to  damage  the 
teeth.  The  citrate  of  iron  and  quinine  combines  the  virtues 
of  both  iron  and  quinine.  It  is  a  favourite  mild  preparation 
for  slight  cases  of  anaemia,  but  must  not  be  prescribed  with 
alkalies,  as  they  precipitate  the  quinine. 

Saston^s  Syrup.  —  (Not  official.)  Synonyms.— 
Syrupus  Ferri  Quininae  et  Strychninje  Phosphatum ;  Syrupus 
Trium  Phosphatum.  This  syrup  has  not  always  had  the 
same  composition.  That  prepared  according  to  the  British 
Pharmaceutical  Conference  contains  phosphate  of  iron,  1  gr.  ; 
phosphate  of  quinine,  f  gr. ;  strychnine,     g^-  5j« 

Dose,  I  to  1  fi.  dr. 

Action  and  Thekapeutics. 

Easton's  syrup  is  a  very  popular  preparation  ;  it 
is  used  for  anemia,  and  to  promote  the  health  and 
appetite  during  convalescence  after  long  illnesses. 
A  pill  very  similar  to  the  syrup,  and  containing 
phosphate  of  iron,  1  gr. ;  quinine,  1  gr.  ;  strych- 
nine, 3V  *>  concentrated  phosphoric  acid,  1^  nx ; 
liquorice  powder  to  5  gr.,  is  prepared.  It  is  called 
Easton's  pill,  or  Pilula  Trium  Phosphatum.  A 
similar  tabloid  is  in  the  market. 

Parrish's  Food.— (Not  official.)  A  complicated 
preparation.  The  Syrupus  Ferri  Phosphatis  Compositus 
of  the  British  Pharmaceutical  Conference  corresponds  to  it. 
The  ingredients  of  this  are  iron  wire,  concentrated  phos- 
phoric acid,  precipitated  carbonate  of  calcium,  bicarbonate 
of  potassium,  phosphate  of  sodium,  cochineal,  sugar,  and 
distilled  water. 

Dose,  i  to  2  fl.  dr. 

I>usarrs    Syrup.— (Not   official.)    The   chief  in- 
gredient of  this  is  phosphate  of  iron. 
Dose,  I  to  2  fl.  dr. 
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Action  and  Theeapeutics. 
These  are  pleasant  preparations,  given  for  the 
sake  of  the  phosphates  and  iron  in  them.  Children 
take  them  easily. 

MANOANESIUM. 

Manganese.  Symbol,  Mn.  Combining  weight,  55.  (Not  official.) 

1.  Mang^a^nesii  Oxidum  Nig^riim.— Black  Oxide 
of  Manganese,  Manganese  Dioxide.  MnOg. 

SouKCE  Native. 

Chakacteks. — A  heavy  black  powder.  Used  only  for 
making  chlorine,  perchloride  of  mercury,  and  permanganate 
of  potassium. 

2.  Potassii  Permang-anas.— Permanganate  of 
Potassium.  KMn04. 

SouECE. — Caustic  potash,  chlorate  of  potassium,  and  black 
oxide  of  manganese  are  heated  together.  6KH0  +  KCIO3  + 
3Mn02  =  3K2Mn04  +  KCl  +  3H2O.  The  manganate  of  potassium 
is  boiled  with  water  till  the  colour  changes  to  purple,  and  the 
permanganate  is  formed.  3K2Mn04  +  2H2O  =  SKMnO^  +  4KH0 
+  MnOo.  The  liquid  is  neutralized  with  carbonic  acid  gas  and 
evaporated. 

Charactebs.  —  Dark  purple,  delicate,  slender  prisms. 
Solubility. — 1  in  16  of  water;  a  grain  gives  a  fine  purple  colour 
to  a  gallon  of  water. 

Incompatibles.— It  is  very  readily  deoxidized  in  the 
presence  of  organic  matter.  It  is  usually  given  as  a  pill  or  a 
tabella,  and  should  be  made  up  with  kaolin,  or  an  explosion 
will  very  likely  take  place. 

Impubities.— Carbonate  of  potassium,  black  oxide  of 
manganese. 

Dose,  1  to  5  gr.  as  a  pill. 

Prej^aration, 

Liquor  Potassii  Fermanganatis.  Strength. — 
1  in  100  of  distilled  water.  It  has  a  very  nasty  taste, 
and  is  easily  deoxidized  in  the  presence  of  organic 
matters  to  a  brown  colour. 

Dose,  2  to  4  fi.  dr. 
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Action  of  Pekmanganate  of  Potassium. 

External. — In  the  solid  form  it  is  a  mild  caustic 
and  is,  when  kept  dry,  a  permanent  salt.  Its  most 
important  action  is  that  when  moist  it  readily  gives 
up  its  oxygen  in  the  presence  of  organic  bodies,  and 
its  solutions  therefore  quickly  turn  dark  brown, 
manganese  dioxide  being  formed.  The  power  pos- 
sessed by  its  solution  of  giving  up  oxygen  makes 
it  a  disinfectant,  deodorant,  and  antiseptic,  espe- 
cially as  much  of  the  oxygen  is  in  the  form  of  ozone. 
But  its  action  as  a  germicide  is  very  limited,  for  it 
so  readily  gives  up  its  oxygen  to  the  organic  sub- 
stances in  which  the  micro-organisms  flourish  that 
it  very  soon  becomes  inert. 

Internal. — Permanganate  of  potassium  when 
taken  internally  must  be  quickly  decomposed.  Man- 
ganese salts  cannot  be  absorbed  by  the  intestine 
unless  its  epithelium  is  damaged.  When  they  are 
injected  into  the  blood -they  are  excreted  in  the 
urine  and  into  the  intestine.  Probably  their  action 
much  resembles  that  of  iron  salts,  but  very  little  is 
known  on  this  point. 

Theeapeutics  of  Peemanganate  of  Potassium. 

External. — Although  permanganate  of  potassium 
is  not  of  much  practical  use  as  a  germicide,  it  is 
commonly  employed  as  a  deodorant  for  drains,  bed- 
pans, to  wash  utensils,  and  to  wash  the  hands  ;  for 
the  last  purpose  it  is  suitable  as  being  non-irritant. 
It  has  one  advantage,  namely,  that  it  is  easy  by  its 
change  in  colour  to  see  when  it  has  lost  its  efficacy. 
1  in  150  is  a  serviceable  strength.  Condy's  red  fluid 
consists  of  8  grains  of  permanganate  of  potassium  to 
the  fluid  ounce  of  distilled  water.  It  is  expensive 
for  purposes  requiring  a  large  quantity.  It  stains 
fabrics.  The  stain  may  be  got  out  by  applying 
sulphurous  acid,  but  the  fabric  must  be  immediately 
rinsed  in  water,  for  sulphuric  acid  is  formed. 
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Internal. — The  official  liquor  of  permanganate  of 
potassium  considerably  diluted  can  be  used  as  a 
mouth  wash  or  gargle  in  foul  conditions  of  the 
mouth,  or  as  an  injection  in  cases  of  foul  discharges, 
such  as  may  occur  with  gonorrhoea,  vaginitis,  uterine 
disease,  or  ozsena.  Some  have  considered  that  per- 
manganate of  potassium  is  beneficial  for  the  same 
cases  of  anaemia  as  iron,  but  probably  it  has  no 
effect.  Others  praise  its  power  in  amenorrhoea.  It 
should  always  be  given  as  a  pill  or  tabella,  for  the 
taste  of  solutions  of  it  is  very  nasty. 


GEOUP  VI. 

Containing  Mercury  only. 

Mercury.  Quicksilver.   Symbol,  Hg.   Combining  weight,  200. 

Source. — Cinnabar,  the  native  sulphide,  is  roasted  or  dis- 
tilled with  lime. 

Characters. — A  brilliantly  lustrous  fluid  metal,  easily 
divisible  into  small  globules.  Boils  at  662°  F.  Solidifies  at 
-40°  F. 

Impurities. — Lead,  tin,  and  other  metals. 

Preparations  containing  free  mercury. 

1.  Hydrargyrum  cum  Creta.  Synonym. — 
Grey  powder.  Strength.— 1  of  mercury  with  2  of  pre- 
pared chalk.  By  keeping,  the  mercury  is  liable  to 
become  mercuric  oxide,  which  makes  the  powder  more 
active. 

Dose,  3  to  8  gr. 

2.  Emplastrum  Hydrargyri. — Mercury,  164  ; 
olive  oil,  7  ;  sublimed  sulphur,  1 ;  lead  plaster,  328. 
Strength. — 1  in  3  of  mercury. 

3.  Emplastrum  Ammoniaci  cum  Hydrar- 
gyro. — Mercury,  164 ;  olive  oil,  7  ;  sublimed  sulphur, 
1 ;  ammoniacum,  656.    Strength. — 1  in  5  of  mercury. 

4.  Linimentum  Hydrargyri. — 1  of  each  of 
mercurial  ointment,  solution  of  ammonia,  and  camphor 
liniment.    Strength. — 1  in  6  of  mercury. 
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5.  Pilula  Hydrargyri.  Synonym— Blue  pill. 
Mercury,  1  ;  confection  of  roses,  If ;  liquorice,  f . 
Strength. — 1  in  3  of  mercury. 

Dose,  3  to  8  gT. 

6.  Suppositoria  Hydrargyri. — Mercurial  oint- 
ment, 5  gr. ;  oil  of  theobroma,  10  gr.  in  each.  Strength. 
— 1  in  6  of  mercury. 

7.  Unguentum  Hydrargyri.  Synonym.— Blue 
ointment.  Mercury,  16  ;  lard,  16  ;  suet,  1.  Strength. — 
1  in  2  of  mercury. 

8.  UngfTientiini    Hydrargyri  Compositum. 

Synonym. — Scott's  ointment.  Mercurial  ointment,  6  ; 
yellow  wax,  3  ;  olive  oil,  3  ;  camphor,  IJ.  Strength. — 
1  in  4J  of  mercury. 

2.  Mydrargyri  Oxidum  fSubrism.— Red  Oxide 
of  Mercury,  Mercuric  Oxide.  HgO.  Synonym. — Eed  precipi- 
tate. 

Source. — Dissolve  mercury  in  diluted  nitric  acid.  3Hg4- 
8HN03=3(Hg2N03)  +  2NO  +  4H20.  Evaporate  to  dryness. 
Triturate  the  pernitrate  thus  formed  with  mercury,  and  heat. 
Hg2N03  +  Hg  =  HgO  +  2NO2. 

Characters. — An  orange-red  powder,  almost  insoluble  in 
water. 

Impurities. — Eed  lead,  brickdust,  nitrate  of  mercury. 
Bose,  i  to  1  gr. 

Preparation. 
Unguentum  Hydrargyri  Oxidi  Kubri.  Syn- 
onym.—Bed.  precipitate  ointment.   Eed  oxide,  1 ;  hard 
and  soft  paraffin,  8. 

3.  Hydrargyri  Oxidum  Flaviim. — Yellow 
Oxide  of  Mercury,  Yellow  Mercuric  Oxide.  HgO. 

Source. — Precipitate  a  solution  of  mercuric  chloride  with 
caustic  soda.    HgCl2  +  2NaH0  =  HgO  +  2NaCl  +  H,0. 

Characters.— A  yellow  powder,  insoluble  in  water.  Not 
given  internally.  It  is  contained  in  Lotio  Hydrargyri  Flava. 
It  has  the  same  composition  as  the  red  oxide,  but  is  more  crys- 
talline. The  oleate  is  sometimes  described  as  a  preparation, 
but  it  is  probably  a  definite  chemical  compound. 

4.  Oleatum  Hydrargyri.— Oleate  of  Mercury. 
Source. — Dissolve  by  stirring  1  oz.  of  yellow  oxide  in 

9  oz.  of  oleic  acid. 
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Characters. — A  light  brown,  oleaginous,  semi-solid  sub- 
stance. 

5.  Hydrargyri  PercWoridum.— Perchloride  of 
Mercury,  Mercuric  Chloride.  Synonym. — Corrosive  sublimate. 
HgCl,. 

Source.— Heat  a  mixture  of  persulphate  of  mercury, 
chloride  of  sodium,  and  manganese  dioxide.  HgSO^  +  2NaCl 
+  Mn02  =  HgCl2  +  Na.^SO^  + MnOg.  The  perchloride  sublimes 
and  is  condensed.  The  object  of  the  manganese  dioxide  is  to 
prevent  the  formation  of  mercurous  chloride  by  setting  free 
chlorine,  which  will  convert  it  into  mercuric  chloride. 

Characters. — Heavy,  colourless  masses  of  prismatic 
crystals.    Solubility. — 1  in  20  of  water  ;  1  in  5  of  spirit. 

Incompatibles. — Alkalies  and  their  carbonates,  iodide  of 
potassium,  lime  water,  tartar  emetic,  nitrate  of  silver,  acetate 
of  lead,  albumen,  soaps,  vegetable  preparations  containing 
tannic  acid,  and  in  fact  most  substances. 

Dose,  ^  to  ^  gr. 

Preparations. 

1.  Liquor  Hydrarg'yri  Perchloridi. — Perchlo- 
ride of  mercury,  J  gr. ;  chloride  of  ammonium,  J  gr. ; 
water,  §j.  Ammonio-mercuric  chloride  or  sal  alem- 
broth  (see  p.  202)  is  formed  if  prepared  or  even  diluted 
with  undistilled  water.  A  white  precipitate  falls,  and 
hardly  any  mercury  remains  in  solution.  Strength. — 
i  gr.  to  ^j,  or  ^  gr.  to  53. 

Dose,  30  to  120  m. 

2.  Iiotio  Hydrarg'yri  Plava.  Synonym. — 
Yellow  wash.  Perchloride  of  mercury,  1 ;  lime  water, 
243.  The  insoluble  yellow  oxide  is  formed  thus  : 
HgCl2  +  Ca(OH)  2  =  HgO  +  CaClg  +  H2O.  Strength.— ^ 
gr.  to  the  pint. 

6.  Hydrarg-yri  SutocMoridiim.— Subchloride  of 
Mercury,  Mercurous  Chloride.    Synonym. — Calomel.  Hg2Cl2. 

Source. — Eub  mercury  with  the  persulphate  to  form  the 
subsulphate,  Hg2S04.  Add  chloride  of  sodium,  and  then  heat. 
Calomel  sublimes.    Hg2S0,  +  2NaCl  =  Hg2Cl2  +  Na2S0,. 

Characters. — A  dull  white,  heavy,  insoluble,  nearly 
tasteless  powder. 

Impurity. — Perchloride  of  mercury. 

Dose,  I  to  5  gr. 

Preparations. 
1.  Iiotio  Hydrarg'yri  Nigra.  Synonym. —l^\Q.(ik 
wash.    Calomel,  1 ;  lime  water,  146.    The  insoluble 
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black  or  mercurous  oxide  is  formed.  Hg.,Cl2+  Ca(OH).^ 
=  Hg,0  +  CaCl2  +  H2O.    Strength.— m  gt".  to  the  pint. 

2.  Pilula  Hydrargyri  Subcliloridi  Com- 
posita.  Synonym. — Plummer's  pill.  Calomel,  1 ; 
sulphuretted  antimony,  1  ;  guaiacum  resin,  2  ;  castor 
oil,  1.    Strength.—  Calomel,  1  in  5. 

Dose,  5  to  10  gr. 

3.  Ung-uentum  Hydrargfyri  SubcMoridi. — 

Calomel,  1  ;  benzoated  lard,  5  J. 

•y.  Hydrargyri  lodidum  lliibruiii. — Eed  Io- 
dide of  Mercury,  Mercuric  Iodide.  Hglg. 

Source. — Mix  hot  solutions  of  perchloride  of  mercury 
and  iodide  of  potassium.  Filter  and  dry  the  precipitated  red 
iodide. 

Characters. —A  vermilion   crystalline    powder,  feebly 
soluble  in  water,  but  easily  in  a  solution  of  iodide  of  potassium. 
Impurities. — The  same  as  of  the  perchloride. 
Dose,  ^  to  J  gr. 

Pre]parations. 

1.  Liquor  Arsenii  et  Hydrargyri  lodidi. 

Synonym. — Donovan's  solution.  Dissolve  equal  parts 
of  iodide  of  arsenic  and  mercuric  iodide  in  water.  A 
clear  pale  yellow  liquid.  Strength. — 1  per  cent,  of  each 
iodide. 

Dose,  10  to  30  m. 

2.  Ung-uentum  Hydrarg-yri  lodidi  Rubri.— 

Ked  iodide,  1 ;  simple  ointment,  27. 

8.  Hydrargyri  lodidiim  Viride.— Hg2l2.  (Not 
official.)  Green  Iodide  of  Mercury.  Synonym. — Subiodide 
of  mercury. 

Source. — Rub  together  mercury  and  iodine  with  a  few 
drops  of  spirit. 

Characters. — A  dull  green  powder  insoluble  in  water. 
Must  be  kept  in  the  dark,  for  it  very  soon  becomes  the  red  iodide. 
Keeps  better  if  a  slight  excess  of  mercury  is  present. 

Dose,  g-  to  2  gr.  in  a  pill. 

9.  Hydrargyri  Perfeulphas.— HgS04. 
Characters. — A  white  crystalline  powder.    Not  given 

internally ;  used  to  make  corrosive  sublimate  and  calomel. 

10.  Liquor  Hydrargyri  JVitratis  Acidws.— 

Mercuric  Nitrate,  or  Pernitrate  of  Mercury.  Hg(N03)2  in  solu- 
tion in  nitric  acid. 

0  2 
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Source. — Dissolve  4  oz.  of  mercury  in  5  fl.  oz.  of  nitric 
acid  with      fl.  oz.  of  water,  and  heat. 

Characters — A  colourless,  strongly  acid  liquid  contain- 
ing much  free  nitric  acid.    Sp.  gr.  2-0. 

Impurity. — Mercurous  nitrate. 

11.  Ung^uentum  Hydrargyri  IVitratis.  Syn- 
onym.— Citrine  ointment. 

Source.—  Mix  a  hot  solution  of  4  of  mercury  in  12  of 
nitric  acid,  with  15  of  lard  and  32  of  olive  oil. 
Characters, — A  lemon-yellow  ointment. 

Preparation. 
Unguentum  Eydrargyri  Nitratis  Dilutum. 

Citrine  ointment,  1  ;  soft  paraffin,  2. 

12.  HydraTg^yrum  Ammoniatiim.  —  Ammo- 

niated  Mercury.    NH  HgCl.    Synonym. — White  precipitate. 

Source.—  Mix  solutions  of  ammonia  and  perchloride  of 
mercury.  HgCl^  +  2NH  „0H  =  NH,HgCl  +  NH.Cl  +  2H,0.  Filter 
and  wash  the  precipitated  ammoniated  mercury. 

Characters. — An  opaque  white  powder,  very  insoluble. 

Impurities. — The  same  as  of  the  perchloride. 

Freparatio^i. 
Unguentum  Hydrargyri  Ammoniati.  Syn- 
onym.— White  precipitate  ointment.  White  precipitate, 
1 ;  simple  ointment,  9. 

Action  of  Meecury  and  its  Salts. 

External. — The  percMoride  of  mercury  is  one  of 
the  most  powerful  and  important  antiseptics  with 
which  we  are  acquainted.  In  1870  it  was  dis- 
covered that  1  part  in  6000  would  kill  infusoria  and 
spermatozoa.  Now  it  is  known  to  be  a  universal 
germicide.  The  published  results  of  experiments 
with  it  vary  very  much,  because  the  duration  of  the 
action,  the  solvent,  and  the  micro-organism  ex- 
perimented upon  are  not  always  the  same.  Evans 
Guy's  Hosp.  Rep.,'  vol.  xlvii.)  found  that  anthrax 
spores  were  destroyed  by  corrosive  sublimate  solu- 
tions of  1  in  1000  acting  for  a  quarter  of  an  hour, 
and  1  in  3000  acting  for  one  hour.    The  bacilli 
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themselves  were  destroyed  by  solutions  of  1  in 
15,000  acting  for  one  minute,  and  1  in  25,000  acting 
for  half  an  hour.  A  solution  of  1  in  70,000  pre- 
vented the  growth  of  the  spores,  and  one  of  1 
in  500,000  prevented  the  growth  of  the  bacilli. 
A  reference  to  carbolic  acid  will  show  how 
much  more  powerful  corrosive  sublimate  is.  A 
solution  of  1  in  1000  is  very  commonly  employed 
for  many  disinfecting  purposes.  If  albumen  be 
present  in  the  fluid  to  be  disinfected  an  albuminate 
of  mercury  is  formed,  and  the  antiseptic  value  of  the 
fluid  is  destroyed.  This  change  may  be  prevented 
by  the  addition  of  5  parts  of  either  hydrochloric  or 
tartaric  acid  to  1  of  corrosive  sublimate-  The 
biniodide  is  also  a  powerful  antiseptic.  Metallic 
instruments  cannot  be  disinfected  with  the  per- 
ehloride,  for  mercury  is  deposited  on  them. 

Most  mercurials,  especially  the  oleafce,  oxide, 
ammoniate,  nitrate,  and  perchloride,  will  destroy 
the  animal  and  vegetable  parasites  that  infest  the 
skin ;  they  are  therefore  antiparasitic.  Also  most 
of  them  will  occasionally  reheve  itching,  even  when 
BO  cause  is  to  be  found. 

The  mercuric  preparations,  especially  the  red 
iodide  and  the  acid  solution  of  the  nitrate,  are 
powerful  irritants.  The  latter  is  strongly  caustic. 
Mercurous  salts  are  slightly  irritant  and  stimulating  ; 
calomel  is  sometimes  applied  to  sores  for  this  property. 

Metallic  mercury  and  its  salts  are  absorbed  by 
the  skin,  especially  when  rubbed  in  either  as  an 
oleate  or  an  ointment.  These  preparations  are  also 
taken  up,  although  to  a  less  degree,  if  simply  applied 
to  the  skin,  which  likewise  allows  the  metal  or  its 
salts  to  pass  through  when  in  the  form  of  a  fine 
vapour.  Ail  the  symptoms  of  mercurial  poisoning 
can  be  produced  if  the  drug  is  absorbed  through  the 
skin.  The  vapour  can  be  absorbed  through  the 
mucous  membrane  of  the  lumgs. 
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Internal, — Although  the  different  salts  of  mer- 
cury have  different  external  actions,  after  absorption 
their  actions  are,  in  most  respects,  similar.  The 
long-continued  use  of  excessive  doses  of  mercurials 
produces  well-marked  and  important  symptoms  (see 
Toxicology).  The  actions  for  which  mercurials  are 
used  in  medicine  are  the  following. 

Stomach  and  Intestines. — The  metal  mercury  it- 
self and  mercurous  compounds,  being  mildly  irritant 
in  their  action,  are  often  used  as  purgatives;  but 
the  mercuric  compounds  given  in  the  same  doses 
produce  severe  gastro-intestinal  irritation.  The 
action  is  chiefly  on  the  duodenum  and  upper  part 
of  the  jejunum  ;  the  precise  mode  of  irritation  is 
unknown,  but  it  is  certain  that,  in  consequence  of 
the  administration  of  the  mercurial,  the  contents 
of  the  duodenum  are  hurried  along  before  there  is 
time  for  the  bile  to  be  reabsorbed,  and  hence  the 
motions  are  very  dark- coloured.  There  is  probably 
some,  but  not  an  excessive  increased  secretion  from 
the  intestinal  walls,  for  the  motions,  although  large 
and  loose,  are  not  watery.  As  the  action  of  the  mer- 
curial is  chiefly  on  the  upper  part  of  the  intestine,  it 
is  greatly  assisted  by  giving  a  saline  purge  a  few 
hours  after  it,  for  this  will  act  more  on  the  lower  part 
of  the  bowel.  The  contents  are  passed  along  so 
quickly,  that  it  is  doubtful  whether  there  is  time  for 
much  mercury  to  be  absorbed  if  a  purgative  dose  of 
it  has  been  given.  Calomel  and  the  metallic  pre- 
parations are  the  two  forms  most  used  as  purgatives. 
The  former  is  the  more  powerful. 

Whatever  compound  of  mercury  is  taken  by  the 
mouth,  it  J  in  the  stomach,  becomes  a  complex  albu- 
minate containing  mercury,  sodium,  chlorine,  and 
albumen.  This  compound,  in  the  presence  of  the 
chloride  of  sodium  in  the  stomach,  can  exist  in  solu- 
tion there.  Precisely  what  happens  to  it  in  the 
duodenum  is  doubtful,  but  it  is  quite  certain  that 
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if  the  dose  is  insufficient  to  cause  purgation  some 
mercury  is  absorbed,  the  rest  passing  out  of  the 
bowel  as  a  sulphide. 

Liver. — It  was  formerly  taught  that  calomel  in- 
creased the  amount  of  bile  formed  by  the  liver. 
This  is  now  known  to  be  an  error,  but  perchloride  of 
mercury  increases  it,  and  possibly,  occasionally  when 
calomel  is  administered,  some  of  it  is  converted  into 
the  perchloride.  Large  doses  of  calomel  are  said  to 
slightly  diminish  the  secretion  of  bile.  Calomel  and, 
to  a  less  extent,  preparations  of  metallic  mercury  are, 
however,  called  indirect  cholagogues,  because  they, 
in  the  manner  already  explained,  aid  the  excretion 
of  bile. 

Blood. — After  absorption  the  mercurial  com- 
pound formed  in  the  stomach  and  intestines  pro- 
bably becomes  oxidized,  and  circulates  as  an  oxy- 
albuminate.  Minute  long-continued  doses  of  mer- 
cury slightly  increase  the  richness  of  the  blood  in  red 
corpuscles,  and  in  animals  may  add  a  little  to  the 
weight  of  the  body.    Large  doses  produce  angemia. 

Bemote effects. — Mercury  is  excreted  by  the  saliva, 
bile,  urine,  sweat,  and  milk.  In  small  doses  no 
effects  can  be  attributed  to  this,  but  in  large  doses 
mercury  irritates  the  salivary  glands  and  is  a  power- 
ful sialogogue.  By  itself  it  is  a  feeble  diuretic,  but 
it  sometimes  powerfully  aids  other  diuretics.  It 
is  eliminated  very  slowly,  and  hence  accumulates  in 
the  body. 

Therapeutics  of  Mercury  and  its  Salts. 

External. — Antiseptic  action. — Solutions  of  the 
perchloride  are  very  largely  employed.  A  strength  of 
1  in  1000  is  used  for  washing  the  hands,  for  washing 
the  parts  to  be  operated  upon,  for  soaking  towels, 
lint,  sponges,  &c.,  used  in  operations,  for  washing 
infected  articles,  infected  rooms,  furniture,  linen,  &c. 
For  wounds  and  cavities  (as  the  uterus),  the  strength 
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for  a  single  washing  should  not  exceed  1  in  2000, 
for  continual  irrigation  1  in  10,000. 

Antiparasitic  action. — White  precipitate  oint- 
ment, dilute  nitrate  of  mercury  ointment,  and  a  wash 
of  the  perchloride  are  very  useful  for  destroying  lice 
on  the  head  ;  and  these  three,  especially  the  last,  are 
excellent  for  destroying  the  fungus  in  ringworm  and 
favus.  The  oleate  of  mercury  is  useful  for  destroy- 
ing that  in  pityriasis  versicolor  ;  if  the  skin  is  easily 
irritated  it  should  be  diluted  to  half  its  strength. 
Mercurials  should  not  be  applied  over  so  large  an 
area  that  there  is  a  risk  of  poisoning  from  absorption. 

Irritajit  action, — The  acid  solution  of  the  nitrate 
is  used  to  destroy  warts,  condylomata,  &c. ;  no  doubt 
much  of  its  caustic  action  is  due  to  the  free  nitric 
acid  it  contains.  Milder  preparations,  such  as  the 
dilute  ointment  of  the  nitrate,  or  the  red  oxide  oint- 
ment if  diluted,  may  be  used  for  tinea  tarsi ;  and  the 
same  ointments  are  very  beneficial  to  any  ulcer  or 
sore  that  requires  a  stimulant,  whether  or  not  it  be 
syphilitic.  When  a  milder  preparation  is  required 
calomel  is  often  dusted  on  the  part ;  and  black  wash 
is  very  commonly  used,  especially  for  syphilitic  sores 
and  condylomata. 

Itching. — Black  wash,  yellow  wash,  or  Unguen- 
tum  Hydrargyri  may  be  employed  to  relieve  the 
itching  of  skin  diseases,  such  as  prurigo  senilis  and 
urticaria,  if  they  are  not  too  extensive.  A  very 
favourite  ointment  for  many  skin  diseases  is  com- 
posed of  equal  parts  of  the  dilute  nitrate  of  mercury, 
oxide  of  zinc,  and  acetate  of  lead  ointments  {see 
p.  165). 

Absorbent  action, — All  mercurial  ointments  and 
the  oleate,  when  applied  to  or  gently  rubbed  into  any 
part  which  is  chronically  inflamed,  often  aid  the 
absorption  of  the  products  of  inflammation,  if  they 
are  not  too  deep-seated.  For  this  purpose  blue 
ointment  and  Scott's  ointment,  or  the  oleate,  are 
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very  commonly  used  for  chronic  inflammation  of 
joints,  chronically  enlarged  glands,  and  chronic 
peritonitis,  which  certainly  sometimes  appears  to  be 
cured  by  the  application  of  a  binder  spread  with  one 
of  these  preparations  or  the  Linimentum  Hydrargyri, 
even  when  the  disease  is  tuberculous.  The  ointment 
of  the  red  iodide  is  in  India  applied  to  the  thyroid 
gland  in  goitre. 

Internal. — Alimentary  canal. — Very  dilute  solu- 
tions (4  gr.  to  10  fl.  oz.  water  with  8  nx  of  dilute 
hydrochloric  acid)  may  be  used  as  a  mouth  wash  for 
syphilitic  ulceration.  Einger  advises  grey  powder  in 
minute  doses  for  the  sudden  vomiting  immediately 
after  food  sometimes  met  with  in  children.  By  far 
the  most  important  intestinal  action  of  mercury  is 
its  purgative  effect.  Calomel  and  blue  pill  are  pre- 
eminently the  purgatives  to  employ  when  there  is, 
from  the  headache,  constipation,  farred  tongue, 
feeling  of  weight  over  the  liver,  and  general  lassitude, 
reason  to  suspect  that  the  dyspepsia  is  hepatic. 
Either  of  these  drugs  at  night,  followed  by  a  watery 
purge,  as  Mistura  {Sennae  Composita,  in  the  morn- 
ing, will  often  completely  relieve  the  symptoms. 
The  blue  pill  at  night  and  black  draught  (Mistura 
Sennae  Composita)  in  the  morning  have  long  been  a 
favourite  combination.  Mercury  or  calomel  is  also 
one  of  the  best  purgatives  for  cases  of  cirrhosis,  and 
for  cardiac  cases  in  which  there  is  considerable 
hepatic  congestion.  Grey  powder  mixed  with  a 
little  sugar  is  an  excellent  purgative  for  children,  or 
even  for  adults,  when  a  very  mild  purge  is  required 
— as,  for  example,  after  severe  enteritis  or  peritonitis, 
or  if  it  is  desirable  to  open  the  bowels  during  typhoid 
fever.  Children  take  mercury  very  well.  Infants 
can  easily  bear  grain  doses  of  the  grey  powder.  As 
diarrhoea,  especially  in  children,  is  so  often  due  to 
the  presence  of  some  irritant,  a  simple  purgative, 
as  grey  powder,  will,  by  removing  it,  often  cure  the 
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diarrhoea.  This  preparation  hardly  ever  causes 
griping,  but  calomel  is  liable  to  do  so. 

Bemote  uses, — In  cases  of  heart  disease  mercury- 
is  often  combined  with  digitalis  and  squill  as  a 
diuretic  (as  in  the  well-known  Guy's  diuretic  pill  : 
blue  pill  12  gr.,  powdered  squill  root  12  gr.,  powdered 
digitalis  leaves  12  gr.,  extract  of  hyoscyamus  20  gr.  ; 
make  12  pills),  and  in  some  cases  this  combination 
does  great  good. 

Syphilis. — Mercury  in  any  form  is  powerfully 
antisyphilitic.  This  action  is  so  important  that  it 
makes  mercury  one  of  the  most  valuable  drugs  we 
have.  It  has  already  been  mentioned  that  it  may 
be  applied  locally  to  syphilitic  ulcerations,  but  to  be 
of  any  use  it  is  essential  that  it  should  also  be  ad- 
ministered so  as  to  reach  the  blood.  It  is  a  direct 
antidote  to  the  syphilitic  virus,  it  can  completely 
cure  the  patient,  its  use  must  be  continued  over  a 
long  time,  but  it  should  never  be  pushed  to  salivation. 
Treatment  should  be  begun  at  as  early  a  stage  as  pos- 
sible. It  is  especially  valuable  in  the  primary  and 
secondary  stages  ;  authorities  differ  as  to  its  value  in 
tertiary  syphilis.  It  is  as  efficacious  for  the  congeni- 
tal as  for  the  acquired  disease.  It  is  also  adminis- 
tered for  many  non-syphilitic  varieties  of  chronic 
inflammation,  but  not  so  often  as  formerly.  Patients 
with  disease  of  the  kidneys  do  not  bear  it  well. 

The  green  iodide  is  very  commonly  prescribed 
for  syphilis,  and  often  succeeds  when  other  prepara- 
tions have  failed.  Its  great  disadvantage  is  its  in- 
stability. 

Sal  Alembroth.  —  (Not  official.)  Ammonio- 
mercuric  Chloride,  a  double  chloride  of  mercury  and  ammo- 
nium.  Is  present  in  Liquor  Hydrargyri  Perchloridi  (see  p.  194). 

Source. — Mix  271  parts  of  corrosive  sublimate  with  107 
of  chloride  of  ammonium,  both  in  solution,  and  evaporate. 

Characters. — Flattened  rhombic  prisms,  freely  soluble 
in  water  or  glycerine.    It  contains  one  molecule  of  corrosive 
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sublimate  combined  with  two  of  chloride  of  ammonium. 
Three  grains  of  sal  alembroth  contain  two  grains  of  corrosive 
sublimate.  It  is  a  very  powerful  antiseptic,  but  does  not 
combine  with  albumen  so  readily  as  perchloride  of  mercury, 
and  it  is  therefore  less  irritating. 

Action  and  Therapeutics. 

Sal  alembroth  gauze  (containing  1  per  cent.)  and 
sal  alembroth  wool  (2  per  cent.),  both  tinted  with 
aniline  blue,  which  is  bleached  by  the  discharge,  so 
that  it  is  easy  to  see  if  it  has  soaked  through,  are 
much  used  to  dress  wounds  antiseptically.  Mercuro- 
zinc  cyanide  gauze  (containing  3  per  cent.)  being 
unirritating  is  also  used.    It  is  tinted  pink. 

Sal  alembroth  injections  gr.  in  10  ni  of  water) 
are  a  convenient  non-irritating  form  in  which  to 
inject  mercury  subcutaneously  in  syphilis. 

Modes  of  administration  of  mercurials. — (1)  By  the 
mouth. — The  Liquor  Hydrargyri  Perchloridi  is  often  given  to 
adults,  usually  in  doses  of  1  to  2  fl.  dr.  For  the  later  symptoms 
of  syphilis,  iodide  of  potassium  is  often  combined  with  it.  Per- 
iodide  of  mercury  is  formed  and  is  kept  in  solution  by  the 
excess  of  iodide  of  potassium.  Mercurous  iodide,  or  the  green 
iodide  of  mercury  (p.  195),  is  much  used  by  some.  It  is 
insoluble  in  water  and  is  incompatible  with  iodide  of 
■potassium,  the  red  iodide  and  metallic  mercury  being 
formed.  The  best  preparation  for  children  is  |  to  1  gr.  of 
grey  powder,  given  just  often  enough  to  avoid  purgation. 

(2)  By  the  rectum. — Occasionally  mercury  is  given  as 
a  suppository. 

(8)  Endermically. — Mercurials,  especially  calomel,  are 
often  dusted  on  sores  and  ulcers,  and  lotions  are  also  locally 
applied.    Mercury  can  be  absorbed  in  this  way. 

(4)  By  inunction. — Blue  ointment  may  be  rubbed  into 
the  skin.  The  best  position  is  the  inner  side  of  the  thigh. 
Usually  a  piece  the  size  of  the  top  of  the  thumb  rubbed  in 
once  a  day  is  enough.  It  has  been  put  inside  the  sock,  for 
then  it  is  rubbed  into  the  foot  during  walking.  A  very  efficient 
way  of  applying  the  ointment  in  children  is  to  smear  it  on  a 
flannel  binder  which  is  worn  round  the  abdomen.  The  oleate 
may  be  employed  for  inunction.  Mercury  is  rapidly  absorbed 
by  these  means. 

(5)  Hypodermically.— One-eighth  of  a  grain  or  less  of 
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the  perchloride  dissolved  in  about  5  to  8  m  of  distilled  water  is 
used  for  a  dose.  The  needle  of  a  hypodermic  syringe  is  plunged 
deeply  into  some  muscles,  preferably  those  of  the  gluteal  region, 
and  to  the  outer  side  of  it,  so  that  the  patient  does  not  sit  or  lie 
on  the  spot.  One-sixth  of  a  grain  of  morphine  in  solution  is 
injected.  The  needle  is  left  in  situ,  the  syringe  is  taken  off  and 
filled  to  the  required  dose  with  the  perchloride  solution,  which 
is  injected  through  the  needle.  If  much  pain  is  caused,  a  piece 
of  ice  may  be  held  over  the  part  before  the  injection  and  after 
the  needle  is  withdrawn.  The  injection  should  be  repeated 
daily.  Before  going  to  bed  is  a  good  time.  With  proper  care 
no  abscesses  result,  and  after  a  few  injections  the  morphia 
i3  usually  unnecessary.  This  is  a  very  rapid  and  thorough 
way  of  bringing  the  patient  under  the  influence  of  mercury. 

(6)  rumig-ation.— Calomel  is  used.  The  patient,  who  is 
naked,  sits  on  a  cane-bottom  chair ;  a  blanket,  which  reaches 
to  the  floor,  is  fastened  lightly  round  his  neck.  Twenty  grains 
of  calomel  are  placed  in  a  porcelain  dish  over  a  spirit  lamp 
under  the  chair.  The  calomel  volatilizes,  and  is  absorbed  by 
the  skin.  A  bath  should  last  twenty  minutes;  with  obvious 
modifications  this  method  may  be  applied  to  patients  in  bed. 

(7)  Inhalation. — This  is  rarely  or  never  used. 

(8)  Baths  of  three  drachms  of  the  perchloride  to  thirty 
gallons  of  water,  with  one  fluid  drachm  of  hydrochloric  acid 
added,  have  been  used,  but  they  are  very  rarely  employed. 

Toxicology. 

Acute  poisoning^  is  rare.  Salts  of  mercury,  especially 
the  per-salts,  produce  severe gastro-intestinal  irritation,  causing 
great  pain,  vomiting,  and  diarrhoea.  Corrosive  sublimate  and 
white  precipitate  are  the  preparations  usually  taken. 

Chronic  poisoning*  by  mercury  or  its  salts  produces  a 
train  of  remarkable  symptoms.  They  were  very  common  when 
it  was  the  practice  to  give  larger  doses  of  mercurials  than  are 
now  employed,  and  they  are  occasionally  seen  in  those  who 
work  in  mercury.  In  the  present  day,  when  the  patient  shows 
any  sign  of  mercurialism,  the  dose  is  reduced.  These  sym- 
ptoms (which  constitute  hydrargyrism  or  mercurialism)  may  be 
brought  about  however  the  mercury  is  taken.  The  first  indica- 
tions noticed  are  slight  f  oetor  of  the  breath  and  soreness  of  the 
gums  w^hen  the  teeth  are  knocked.  Then  follows  a  disagreeabJe 
metallic  taste  in  the  mouth,  the  gums  become  swollen  and  soft, 
and  they  bleed  readily.  Next  there  is  a  considerable  increase 
in  the  amount  of  saliva  secreted.  All  these  symptoms 
gradually  became  more  marked,  and  the  tongue  swells.  The 
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teeth  are  now  loose,  the  saliva,  which  is  thick  and  viscid, 
pours  over  the  mouth,  the  parotid  and  salivary  glands  are 
enlarged  and  tender,  and  there  is  a  slight  rise  of  temperature. 
In  olden  days  these  symptoms  occasionally  ended  in  the 
falling  out  of  the  teeth,  extensive  ulceration  of  the  mouth 
and  tongue,  necrosis  of  the  jaw,  great  weakness,  emaciation, 
anaemia,  a  watery  state  of  the  blood,  a  liability  to  haemor- 
rhages, exhaustion,  and  death. 

More  rarely  the  symptoms  are,  for  the  most  part,  nervous. 
These  occur  chiefly,  if  not  entirely,  among  those  who  work  in 
the  metal  and  inhale  the  vapour.  The  first  to  be  observed  is 
tremor,  beginning  in  the  face,  then  invading  the  arms,  and 
afterwards  the  legs.  Early  in  the  case  the  trembling  is  seen 
only  on  movement ;  soon  it  is  permanent.  It  resembles  para- 
lysis agitans.  Usually  there  is  considerable  weakness  of  the 
affected  muscles  ("  mercurial  palsy  There  may  be  pains, 
and  a  weak  mental  condition  is  common.  Nothing  has  been 
found,  post  mortem,  to  account  for  these  symptoms. 


GROUP  VII. 
Arsenic,  Antimony,  Chromium. 

The  compounds  of  these  metals  have  several  physiologi- 
cal and  some  chemical  points  in  common.  The  oxide  of  each 
is  externally  a  powerful  caustic.  Internally,  arsenic,  anti- 
mony, and  (as  far  as  we  know)  chromium  compounds  are 
severe  gastro-intestinal  irritants.  Arsenic  and  antimony  in 
large  doses  both  cause  general  fatty  degeneration. 

Metallic  Arsenic.    Symbol,  As.    Combining  weight,  75. 
(Not  official.) 

1.  Acidum  ArseniosMm.— Arsenious  Acid,  Arseni- 
ous  Anhydride.  Synonyms.— Arsenic  ;  White  arsenic.  AS2O3. 

Source. — Arsenical  ores  are  roasted  and  purified  by  sub- 
limation. 

Characters.— A  heavy  white  powder,  or  stratified  opaque 
white  masses.  Solvbility. — 1  in  100  of  cold,  1  in  20  of  boiling 
water.  When  volatilized  and  sublimed,  it  forms  minute, 
transparent,  brilliant  octahedral  crystals.  When  heated  it 
gives  off  a  garlic-like  odour. 


206 


MATERIA  MEDICA 


Incompatibles. —  Lime  water,  salts  of  iron,  magnesia. 
Impurities. — Lime  salts. 
Dose,  ^  to  i  gr. 

Preparations. 

1.  Iiiquor  Arsenicalis.  Synonym. — Fowler's 
solution.  Arsenious  acid,  87  gr. ;  carbonate  of  potas- 
sium, 87  gr. ;  boil  in  10  fi.  oz.  of  water,  and  add  com- 
pound tincture  of  lavender,  5  fi.  dr.  ;  water,  10  fl.  oz. 
Probably  no  decomposition  occurs,  but  an  alkaline 
solution  of  arsenious  acid  is  formed.  Strength. — 1  of 
arsenious  acid  in  100. 

Dose,  2  to  8  m. 

2.  Iiiquor  Arsenici  Hydrochloricus. — Ar- 
senious acid  is  boiled  with  hydrochloric  acid  and  water. 
No  decomposition  occurs,  but  an  acid  solution  of 
arsenious  acid  is  formed.  Strength. — 1  of  arsenious 
acid  in  100. 

Bose,  2  to  8  m. 

2.  Sodii  Arsenias,— Arseniate  of  Sodium.  NagH 
ASO4. 

Source.— Heat  to  redness  arsenious  acid,  nitrate  of  sodium, 
and  carbonate  of  sodium,  dissolve  the  fused  mass  in  water  and 
crystallize.  Pyroarseniate  of  sodium  is  formed.  AS2O3  + 
2NaN03  +  Na2C03  =  Na^AsgO^  +  N.Pg  +  CO2.  On  adding  water 
to  the  pyroarseniate  a  solution  of  arseniate,  which  crystallizes 
on  standing,  is  formed.    Na4As207  +  H2O  =  2Na2HAs04. 

Characters. — Colourless,  transparent  prisms.  It  usually 
contains  twelve  molecules  of  water  when  fresh  ;  on  exposure 
to  air  it  effloresces,  and  the  twelve  molecules  become  seven. 

Solubility. — 1  in  2  of  water.    The  solution  is  alkaline. 

Dose,  ^  to  ^  gr. 

Preiparation. 

Liquor  Sodii  Arseniatis.  Strength. — 1  of 
arseniate  of  sodium  in  100.  It  contains  about  half  as 
much  metallic  arsenic  as  Liquor  Arsenicalis. 

Dose,  5  to  10  m. 

3.  Arsenii  lodidum. — Iodide  of  Arsenium.  Aslg. 
Source. — Made  either  by  the  direct  union  of  iodine  and 

metallic  arsenic,  or  by  mixing  solutions  of  arsenious  and 
hydriodic  acids  and  evaporating. 

Characters. — Small  orange-coloured  crystals.  Soluble 
in  water  and  in  alcohol.    Solution  neutral. 

Dose,  ^  gr. 
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Preparation. 

Liquor  Arsenii  et  Hydrarg-yri  lodidi.  Syn- 
onym.— Donovan's  solution.    See  Mercury,  p.  195. 

4.  Ferri  Arsenias,  see  Iron,  p.  174. 

Action  of  Aksenical  Compounds. 
External. — Arsenious  acid  has  no  action  on  the 
skin,  but  apphed  to  raw  surfaces  it  is  a  powerful 
caustic. 

Internal. — Alimentary  canal. — Unless  the  dose 
be  very  small,  all  preparations  containing  arsenic 
are  very  severe  gastro-intestinal  irritants  {see  Toxi- 
cology). In  minute  doses  they  are  gastric  stimulants, 
causing  dilatation  of  the  gastric  vessels  and  an 
increased  flow  of  gastric  juice.  Small  doses  also 
stimulate  the  duodenum. 

Blood. — Arsenic  is  absorbed  into  the  blood. 
•Nothing  is  known  of  its  physiological  action  there, 
but  it  can  in  some  forms  of  anaemia  increase  the 
haemoglobin  and  the  number  of  red  corpuscles. 

Circulation. — In  the  frog  the  rapidity  and  force 
of  the  heart  are  lessened  till  it  finally  stops.  This 
is  a  local  action,  for  it  takes  place  when  applied  to 
the  excised  heart. 

Bemote  effects, — In  many  diseases  arsenic  evi- 
dently profoundly  affects  metabolism,  for  the  patient 
recovers  under  treatment  by  this  drug.  It  is  doubt- 
ful whether  if  given  in  small  doses  to  healthy  persons 
it  usually  does  more  than  sharpen  the  appetite.  It 
has  been  stated  by  Dogiel  to  unite  with  albumen ; 
another  view,  that  of  Binz  and  Schulz,  is  that 
arsenious  acid  becomes  arsenic  acid  by  taking  oxygen 
from  the  protoplasm,  but  that  the  arsenic  acid 
subsequently  yields  up  the  oxygen  again.  Some  of 
the  people  in  Styria  eat  white  arsenic  in  small 
quantities,  and  it  is  said  to  increase  their  strength 
and  clear  their  complexion.    Wood  concludes  that 


208 


MATEEIA  MEDICA 


small  doses  of  arsenic  check  tissue  change  and  de- 
crease nitrogenous  elimination,  whilst  toxic  doses 
have  the  opposite  effect.  But  there  is  no  proof  of 
any  of  these  statements,  and  we  have  no  certain 
knowledge  of  the  influence  of  arsenic  on  nutrition, 
nor  do  we  know  of  any  action  to  which  its  beneficial 
effects  in  many  diseases  can  be  referred,  but  as  the 
drug  certainly  in  some  way  alters  the  condition  of 
the  sufferer  it  is  vaguely  called  an  alterative.  It  is 
eliminated  by  the  urine,  by  the  alimentary  canal,  the 
skin,  the  saliva,  the  milk,  and  even  the  tears.  It  may 
be  found  many  years  after  death  in  the  bodies  of 
those  who  have  taken  it  during  life. 

Therapeutics  of  Arsenical  Compounds. 

External. — Formerly  arsenious  acid  was  used 
as  a  caustic  to  destroy  growths,  lupus,  warts,  &c., 
either  pure  or  as  a  paste.  Arsenious  acid  1  part ; 
charcoal,  1  part ;  red  sulphide  of  mercury,  4  parts  ; 
and  water,  q.  s.,  is  the  formula  of  a  paste  once 
very  popular.  It  must  be  used  strong  enough  to 
make  the  mass  of  dead  tissue  slough  out  quickly, 
or  else  the  patient  becomes  poisoned,  for  the  arsenic 
is  rapidly  absorbed.  Arsenious  acid  ^  grain  with  a 
grain  of  calomel,  vermilion,  or  black  antimony  make 
a  caustic  powder.  Liquor  Arsenicalis  has  been  recom- 
mended by  Einger  as  an  application  for  corns. 

Internal. — Alimentary  canal. — Arsenious  acid  is 
useful  to  destroy  the  tooth  pulps  before  stopping 
teeth. 

In  some  forms  of  dyspepsia  small  doses  of  the 
Liquor  Arsenicalis  are  occasionally  given  to  stimulate 
the  appetite.  Arsenic  is  so  liable  to  cause  sickness, 
diarrhoea,  and  other  symptoms  of  poisoning,  that  it 
is  a  rule  always  to  begin  a  course  of  it  with  small 
doses,  say  3  or  4  nx  of  the  Liquor  Arsenicalis,  or  ^  to 
^  gr.  of  arsenious  acid  as  a  pill,  and  to  gradually 
increase  the  quantity.    Arsenic  in  any  form  should 
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always  be  taken  immediately  after  meals,  so  as  to 
dilute  it  by  the  contents  of  a  full  stomach.  Children 
bear  it  well,  old  people  do  not.  Very  small  doses  some- 
times check  vomiting,  especially  that  form  in  which 
the  food  simply  regurgitates,  and  in  exceptional 
cases  it  may  succeed  in  checking  diarrhoea  when 
other  drugs  have  failed. 

Bemote  effects. — Arsenic  is  of  great  value  in 
chronic  superficial  skin  diseases  not  owing  their  cause 
to  an  irritant.  It  is  therefore  largely  used  for 
psoriasis,  pemphigus,  and  sometimes  for  chronic  ec- 
zema. It  is  of  no  use  in  the  acute  stages  of  these 
maladies,  nor  if  cutaneous  inflammation  is  deep- 
seated. 

Cases  of  anaemia  which  cannot  be  cured  by  iron, 
and  which  fall  under  the  heading  of  primary  anaemia, 
may  be  occasionally  much  improved  by  arsenic. 
Such  are  pernicious  anaemia,  splenic  leucocythaemia, 
and  Hodgkin's  disease ;  but  often  no  drug  is  of  any 
avail.  In  other  forms  of  anaemia,  such  as  chlorosis, 
arsenic  may  be  tried,  but  not  often  with  benefit, 
when  iron  compounds  disagree.  Arsenic  is,  next 
to  quinine,  the  best  antiperiodic  we  have,  but  it  is 
not  nearly  so  efficacious.  It  may,  however,  in  the 
absence  of  quinine,  be  used  for  ague,  and  is  especially 
valuable  for  the  anaemia  which  follows  ague,  and  for 
neuralgia  due  to  the  same  cause.  It  often  does 
distinct  good  in  rheumatoid  arthritis  if  given  for  a 
long  while.  It  is  frequently  prescribed  for  chorea, 
but  it  is  difficult  to  prove  that  the  cases  get  well 
more  quickly  than  they  would  without  any  drug. 
Arsenic  has  been  strongly  recommended  in  asthma 
and  in  hay  fever.  For  asthma  it  may  be  given  by 
the  mouth,  or  smoked  as  cigarettes,  made  by 
saturatmg  bibulous  paper  in  a  solution  of  fifteen 
grains  of  arsenite  of  potash  to  an  ounce  of  water. 
It  has  been  given  in  phthisis,  but  without  benefit.^ 
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Toxicology. 

Acute  Poisoning^. — White  arsenic  is  frequently  used  as 
a  poison.  Soon  after  taking  it  the  sufferer  experiences  faint- 
ness,  nausea,  sickness,  epigastric  pain  and  tenderness.  These 
symptoms  quickly  increase.  The  vomit  is  brown,  and  often 
streaked  with  blood ;  the  pain  is  very  severe ;  there  is  profuse 
diarrhoea,  with  much  tenesmus ;  and  there  are  cramps  in  the 
calves  of  the  legs.  The  vomiting  becomes  violent  and  inces- 
sant ;  there  is  a  burning  sensation  in  the  throat,  with  intense 
thirst.  Soon  severe  collapse  sets  in  ;  the  skin  is  cold,  the 
pulse  small  and  feeble,  and  the  patient  dies  collapsed.  The 
symptoms  frequently  bear  a  close  resemblance  to  those  of 

cholera.    Post  mortem  The  stomach  is  intensely  inflamed, 

even  if  the  arsenic  has  not  been  taken  by  the  mouth,  but  has 
been  applied  in  large  quantities  to  cancerous  growths.  This 
shows  that  arsenic  is  excreted  from  the  blood  into  the  stomach. 
The  small  intestines  are  also  acutely  inflamed. 

Treatvient.—  W SLsh  out  the  stomach.  Give  emetics  (p.  127), 
choosing  the  least  irritating  and  least  depressing.  The  stomach 
must  be  completely  emptied.  Give  unlimited  quantities  of 
freshly  prepared  humid  peroxide  of  iron  (p.  186)  or  dialysed 
iron  (p.  186).  If  neither  of  these  is  handy,  give  magnesia 
in  large  amounts,  or  large  doses  of  castor  oil  and  water. 
Give  brandy  or  ether  subcutaneously  ;  apply  hot  blankets  and 
bottles  to  the  feet  and  the  abdomen. 

Chronic  Poisoning"  Often,  when  arsenic  is  taken  as 

a  medicine,  slight  symptoms  of  poisoning  are  seen.  They  are 
loss  of  appetite,  nausea,  perhaps  vomiting,  slight  abdominal 
pain,  and  mild  diarrhoea.  The  eyelids  become  a  little  puffy, 
the  conjunctivae  injected,  the  eyes  and  nose  water,  and  there  is 
slight  headache.  These  symptoms,  of  course,  show  that  the 
dose  given  is  too  large,  and  that  it  must  be  decreased. 

Arsenic  is  so  often  used  in  the  manufacture  of  all  sorts 
of  articles,  especially  wall  papers  and  fabrics,  that  chronic 
poisoning  by  it  is  frequently  seen.  It  is  also  met  with  in 
workers  in  arsenic,  and  in  persons  to  whom  it  has  been  given 
with  intent  to  murder.  The  symptoms  produced  are  those 
already  mentioned  as  present  when  large  doses  of  arsenic  are 
taken  medicinally. 

Long-continued  use  of  arsenic  may  induce  peripheral  neu- 
ritis ;  the  chief  symptoms  of  arsenical  neuritis  are  herpes 
zoster,  paralysis  of  the  muscles  of  the  limbs,  especially  the 
extensors  of  the  hands  and  feet,  ataxic  gait,  severe  darting 
pains  in  the  limbs,  and  rapid  muscular  atrophy.  Several  cases 
are  recorded  in  which  arsenic  has  caused  general  brown  pig- 
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mentation  of  the  skin.  It  may  also  give  rise  to  brown  pig- 
mentation of  patches  of  psoriasis,  and  in  quite  exceptional 
cases  cause  eczema  or  urticaria.  After  death  from  chronic 
poisoning,  in  addition  to  the  gastro-intestinal  and  nervous 
lesions,  there  is  widespread  fatty  degeneration  of  most  of  the 
organs  of  the  body.  It  is  well  seen  in  the  liver,  kidneys, 
stomach,  and  muscles,  including  the  heart. 

Eepeated  doses  given  to  animals  abolish  the  glycogenic 
function  of  the  liver,  and  puncture  of  the  floor  of  the  fourth 
ventricle  no  longer  causes  glycosuria.  In  frogs  poisoned  with 
arsenic  the  epidermis  peels  off  very  easily.  This  is  due  to 
degeneration  of  its  lower  cells,  the  degeneration  proceeding 
from  the  lowest  layer  outwards. 

ANTIMONIUM. 

Antimony.    Symbol,  Sb.    Combining  weight,  122. 
(Not  official.) 

1.  Aiitimonium  Nig^rum  Purilicatuiii.—  Sul- 
phide of  Antimony.  Sb2S3.  Synonym. — Purified  black  anti- 
mony. 

SouECE. — It  is  the  purified  native  sulphide. 
Characters. — A  greyish-black  crystalline  powder. 
Impurity. — Silica. 

2.  AntimoKiium  Sulphuratum.— Sulphurated 
Antimony.  A  mixture  of  pentasulphide  of  antimony  (Sb^Sg) 
and  oxide  of  antimony  (Sb.^Og). 

Source. — Boil  black  antimony  with  sublimed  sulphur 
and  a  solution  of  soda,  and  precipitate  with  sulphuric  acid. 
Characters.— An  orange-red  powder,  insoluble  in  water. 
Dose,  1  to  5  gr. 

Contained  (1  part  in  5)  in  Pilula  Hydrargyri  Subchloridi 
Composita. 

3.  Antimonii  Oxidum.— Oxide  of  Antimony. 
Sb.p^. 

Source. — Pour  a  solution  of  chloride  of  antimony  into 
water.  The  oxychloride  of  antimony  is  precipitated.  SbCl^  + 
H.f)  =  SbOCl  +  2HC1.  The  precipitate  is  treated  with  carbonate 
of  sodium,  and  the  result  washed  and  dried.  2SbOCl  -^  NagCOg  = 
SbA  f  2NaCl  +  C02. 

Characters.— A  greyish-white  powder,  insoluble  in  water. 

Impurities. — Higher  oxides. 

Dose,  1  to  4  g-r. 

p  2 
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Preparation. 
Pulvis    Antimonialis.  —  A     substitute  for 
James's  powder."    Oxide  of  antimony,  1 ;  phosphate 
of  calcium,  2. 

Dose,  3  to  5  gr. 

4.  Awtimoniiim  Tartaratum. — Tartarated  An- 
timony,  (KSbO,C4H^Og)2  +  H20.    /S^/wowT/w.— Tartar  emetic. 

Source. — Boil  oxide  of  antimony  (Sb.^Og)  with  acid  tar- 
trate of  potassium  and  water,  2KH,C4H406+ Sb^03  = 
(KSbO,C,H,06)2  +  H20. 

Characters. — Colourless  transparent  crystals  with  trian- 
gular facets.  Solubility  —  1  in  20  of  cold,  1  in  2  of  boiling 
water.    The  solution  is  faintly  acid. 

Incompatibles. — Gallic  and  tannic  acids,  most  astringent 
infusions,  alkalies,  lead  salts. 

Impurity. — Acid  tartrate  of  potassium. 

Dose,  ^  to  ^  (diaphoretic) ;  ^  to  1  gr.  (cardiac  de- 
pressant) ;  1  to  2  gr.  (emetic). 

Preparations. 

1.  XTngTientiim  Antimonii  Tzirtarati. — Tartar 

emetic,  1 ;  simple  ointment,  4. 

2.  Vinum  Antimoniale.    Strengths — 2  gr.  to 
of  sherry. 

Dose,  5  to  60  m. 

5,  Liiqiior  Aittimonii  ChloricIi»— Solution  of 
chloride  of  antimony  (SbClg)  in  hydrochloric  acid. 

Source.— Dissolve  purified  black  antimony  in  hydrochloric 

acid. 

Characters. — A  heavy  colourless  liquid. 

Action  of  Antimonial  Compounds. 

External. — Antimonial  compounds  are  powerful 
external  irritants.  The  Liquor  Antimonii  Chloridi  is 
a  severe  caustic.  Tartar  emetic  produces  a  pustular 
eruption  at  the  point  of  application. 

Internal. — Alimentary  canal. — All  compounds  of 
antimony  are  powerful  irritants,  internally  as  well 
as  externally ;  the  action  of  tartar  emetic  is  best 
known.  The  first  result  of  swallowing  this  is 
vomiting.    The  early  acts  of  vomiting  are  due  to 
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the  "direct  action  of  the  drug  on  the  wall  of  the 
stomach,  but  it  is  quickly  absorbed,  and  by  its 
action  on  the  medulla  it  also  produces  sickness  ;  thus 
the  vomiting  is  continued  for  some  time.  It  will 
produce  vomiting  when  injected  into  the  blood, 
chiefly  by  its  action  on  the  medulla — for  it  will  act 
if  the  stomach  is  replaced  by  a  bladder — but  also 
because  some  of  it  is  excreted  into  the  stomach.  In 
large  doses  tartar  emetic  is  irritant  to  the  intestine. 

Heart. — Antimony  acts  upon  man  as  upon  the 
lower  animals.  It  is  a  powerful  cardiac  depressant, 
diminishing  both  the  frequency  and  the  force  of  the 
beat  of  the  heart.  Experiments  on  animals  have 
shown  that  the  final  stoppage  takes  place  in  diastole, 
and  that  the  chief  action  of  antimony  is  that  of  a 
direct  depressant  to  the  cardiac  muscle  itself.  Of 
course  the  cardiac  depression  causes  the  arterial 
pressure  to  fall,  but  part  of  this  effect  is  due  to  a 
coincident  action  upon  some  portion  of  the  vaso- 
motor system  ;  the  probability  being  that  antimony, 
paralysing  the  muscular  coat  of  the  arteries,  relaxes 
them. 

Besyiration. — Eespiration  is  depressed,  the  move- 
ments become  weaker,  and  inspiration  is  shortened, 
but  expiration  is  prolonged.  Finally,  the  pauses 
become  very  long  and  the  movements  very  irregular. 
The  cause  of  this  is  not  known  ;  probably  it  is  very 
complex. 

Nervous  and  muscular  systems, — Here  also  anti- 
mony acts  as  a  powerful  depressant,  especially  to  the 
spinal  cord,  and  to  a  less  extent  to  the  brain ;  hence 
moderate  doses  cause  a  feeling  of  languor,  inaptitude 
for  mental  exertion,  and  sleepiness.  Experiments 
on  animals  show  that  after  the  administration  of 
large  doses  of  antimony  reflex  movement  is  soon 
lost,  and  that  this  is  due  to  a  depressing  effect  on 
the  sensory  part  of  the  spinal  cord.  This  depres- 
sant influence  is  felt  also  in  the  muscles,  and  hence 
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antimony  will  relieve  spasm,  but  whether  it  does  so 
by  direct  action  on  the  muscles,  or  by  acting  on 
the  nervous  system  is  doubtful. 

Teviperature. — Moderate  doses  of  antimony  have 
little  influence  on  the  temperature,  but  large  doses 
cause  a  considerable  fall,  due,  no  doubt,  in  the  main 
to  the  circulatory  depression,  but  also,  it  is  said,  to 
a  direct  action  in  decreasing  the  amount  of  heat 
produced. 

Excretion, — Antimony  is  excreted  by  many 
channels.  We  have  seen  that  part  of  its  emetic 
effect  is  due  to  its  excretion  into  the  stomach.  It 
passes  out  by  the  bronchial  mucous  membrane 
increasing  the  amount  of  secretion,  and  thus  acting 
as  an  expectorant.  On  the  skin  its  action  is  that  of 
a  diaphoretic.  This  is  chiefly  a  secondary  result  of 
the  depression  of  the  circulation,  but  it  is  possibly 
in  part  a  direct  local  effect.  In  frogs  the  action  on 
the  skin  is  very  like  that  of  arsenic,  but  antimony 
softens  rather  than  detaches  the  epidermis,  which 
thus  becomes  a  jelly-like  mass.  It  is  excreted  in  the 
bile,  and  aids  its  flow  ;  therefore  it  is  a  cholag'Ogue. 

In  passing  through  the  kidneys  it  may  be  slightly 
diuretic,  but  this  depends  upon  the  amount  of  per- 
spiration produced  by  it.  If  its  use  is  continued 
for  some  time  it  will  cause,  like  arsenic,  fatty  degene- 
ration, especially  of  the  liver,  and  abolition  of  the 
hepatic  glycogenic  function. 

Therapeutics  of  Salts  of  Antimony. 

External. — Chloride  of  antimony  has  been  used 
as  a  caustic,  but  its  employment  has  been  aban- 
doned, as  the  sore  produced  is  dif!icult  to  heal. 
Many  years  ago  tartar  emetic  ointment  was  com- 
monly applied  as  a  counter-irritant,  but  it  causes 
much  pain,  and  is  now  seldom  used. 

Internal. — Alimentary  canaL — Tartar  emetic  is 
not  to  be  recommended  as  an  emetic,  for  the  action 


ANTIMONY 


215 


is  slow,  and  the  general  depression  of  emetic  doses 
is  great.  For  this  reason  it  should  never  be  given 
to  produce  purgation.  The  only  cases  in  which  it 
is  permissible  are  those  in  which  an  emetic  is  re- 
quired for  laryngitis,  bronchitis,  or  some  other  acute 
inflammatory  condition  of  the  respiratory  tract,  for 
then  its  depressant  action  on  the  circulation  may 
perhaps  be  beneficial,  but  usually  ipecacuanha  is 
preferable. 

Circulation. — Antimony  was  formerly  largely 
employed,  especially  in  combination  with  aconite,  to 
reduce  the  force  and  frequency  of  the  pulse  in  all 
sorts  of  febrile  conditions,  but  this  is  now  generally 
thought  unnecessary.  If  it  is  to  be  used  it  is 
especially  indicated  in  respiratory  affections,  for  then 
its  expectorant  effect  may  be  valuable. 

Bespiration. — It  has  been  very  much  given  for 
the  early  stage  of  acute  bronchitis,  but  certainly  it 
should  not  be  continued  after  a  free  secretion  of 
bronchial  mucus  has  been  set  up  by  it.  After  that 
it  is,  on  account  of  its  depressing  influence,  an  un- 
desirable expectorant. 

Nervous  and  muscular  systems, — Its  use  as  a 
sedative  in  delirium  tremens  is  now  abandoned,  and 
the  introduction  of  chloroform  has  made  it  unneces- 
sary to  employ  tartar  emetic  to  relax  muscular  spasm 
in  hernias,  dislocations,  &c. 

Bemote  effects. — Occasionally  it  is  given  in  fevers 
for  its  diaphoretic  influence,  and  for  its  slight  anti- 
pyretic action.  Sometimes  it  is  ordered  as  a  chola- 
gogue,  but  because  of  its  powerful  depressant  action 
it  is  less  used  as  a  medicine  than  formerly. 

Toxicology. 

Acute  Poisoning". — The  symptoms  are  very  like  those 
of  arsenical  poisoning  (p.  210).  Post  mortem. — The  gastro» 
intestinal  irritation  is  very  similar,  but  it  is  not  nearly  so 
marked. 
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Treatment. — Unless  the  vomiting  is  very  free,  apomor- 
phine  subcutaneously,  or  sulphate  of  zinc  by  the  mouth,  or 
the  stomach-pump  may  be  used.  Also  frequent  doses  of 
half  a  drachm  of  tannic  or  gallic  acid  dissolved  in  water, 
strong  tea  or  coffee,  mucilaginous  drinks,  and  stimulants 
subcutaneously.  Hot  water  bottles  and  warm  blankets  may  be 
necessary. 

Chronic  poisoning*  is  not  sufficiently  common  to  call 
for  notice  here. 


CHROMIUM. 

Symbol,  Cr.    Combining  weight,  52*4    (Not  official.) 

Acidum    Chromicum.  —  Chromic  Acid.  CiO^, 

Synonym. — Chromic  anhydride. 

Source.— Prepared  from  bichromate  of  potassium  by  the 
action  of  sulphuric  acid. 

Characters. — Crimson  needles,  very  deliquescent,  soluble 
in  water.  Eeadily  yields  oxygen,  and  will  therefore  easily 
explode.    It  does  so  with  either  glycerine  or  alcohol. 

Preparation. 

Liquor  Acidi  Cliromici. — Chromic    acid,   1 ; 
water,  3. 

Action. 

External. — In  consequence  of  its  oxidizing  power 
chromic  acid  is  a  powerful  deodorant  and  disinfec- 
tant. It  coagulates  albumen  and  oxidizes  organic 
matter,  and  is  therefore  a  powerful  caustic. 

Internal. — None  is  known. 

Theeapeutics. 

External. — As  a  lotion,  1  in  40,  or  even  stronger, 
chromic  acid  has  been  used  for  its  disinfectant 
properties  to  wash  foul  ulcers  and  sores,  and  also  as 
a  local  application  for  ozsena,  gonorrhoea,  leucorrhoea, 
and  bad  ulceration  of  the  mouth.  The  pharma- 
copoeial  liquor  is  occasionally  used  as  a  caustic  to 
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destroy  condylomata,  &c.  For  the  action  of  bichro- 
mate of  potassium  see  p.  125. 


The  remaining  groups  of  the  inorganic  drugs 
are  non-metalHc. 


GROUP  VIII. 

Containing  Phosphorus  only. 
PMOSPHOMUS. 

Symbol,  P.    Combining  weight,  31.  (Official.) 

Source. — Treat  bone  ash  or  phosphate  of  lirae  with  sul- 
phuric acid  and  water,  filter  and  evaporate.  Ca3(P04)2  + 
2H,S04  =  CaH,(P04)2  +  2CaS04.  Heat  the  acid  phosphate  of 
calcium  thus  formed  with  charcoal.  The  heat  first  forms 
calcic  metaphosphate.  CaH^(P0j2=  Ca(P03)2  +  SH^O.  This 
is  acted  on  by  the  charcoal  thus  :  3Ca(P03)2+  =  Ca3(P04)2 
-f  lOCO  +  P,. 

Characters. — A  wax-like  solid,  freely  soluble  in  bisul- 
phide of  carbon,  sparingly  soluble  in  alcohol,  ether,  and 
chloroform,  1  in  60  in  olive  oil  or  melted  fat,  insoluble  in 
water  ;  luminous  in  the  dark.  Must  be  kept  under  water,  as 
it  oxidizes  and  takes  fire  very  easily.  Heated  with  hydro- 
gen it  forms  red  or  amorphous  phosphorus,  which  is  non- 
poisonous. 

Dose,  ^  to  ^  gv.j  never  given  alone. 

Preparations. 

1.  Oleum  Phosphor atum.— 4  gr.  of  phosphorus 
dissolved  at  180°  F.  in  1  fl.  oz.  of  almond  oil,  which 
must  first  be  heated  to  300^  F.  and  filtered  to  remove 
water  and  organic  matter,  which  would  otherwise 
oxidize  the  phosphorus.  This  preparation  is  so  nasty 
that  it  is  rarely  prescribed.  Strength. — 4  gr.  to 
1  fl.  oz. 

Dose,  2  to  5  m. 

2.  Filula  Phosphori. — Eub  3  gr.  of  phosphorus 
and  120  gr.  of  balsam  of  tolu  under  water  at  140°  F. 
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Then  mix  57  gr.  of  yellow  wax  ;  let  the  mass  cool  under 
water.  2  gr.  of  the  mass  mixed  with  1  gr.  of  curd  soap 
form  a  pill.  Strength. — 1  gr.  of  pill  contains  ^  gr.  of 
phosphorus.  This  is  probably  a  useless  pill,  for  the 
yellow  wax  will  not  melt  at  the  temperature  of  the 
stomach,  and  therefore  phosphorus  is  not  set  free. 
It  is  rarely  prescribed.  Most  good  chemists  make  a 
better  pill. 

Dose,  2  to  4  gr. 

Action. 

The  only  known  action  of  minute  doses  of  phos- 
phorus is  that  in  animals  the  spongy  tissue  in  the 
long  and  short  bones  is  thickened,  and  the  compact 
tissue  is  rendered  more  dense.  Elixir  Phosphori 
(Brit.  Pharm.  Conference) — dose,  1  to  2  5 — is  the 
best  fluid  preparation.  Phosphorus  enters  the  blood 
as  phosphorus,  and  probably  acts  as  such,  not  as 
phosphoric  acid.    See  Toxicology. 

Theeapeutics. 

It  has  been  used  in  osteomalacia,  in  rickets,  and 
in  cases  of  ununited  fracture,  but  for  rickets  at  least 
it  is  a  very  inferior  remedy,  and  it  is  probably  of 
little  use  in  medicine. 

Toxicology. 

Acute  Poisoning". — Phosphorus  is  often  taken,  o^ 
administered  criminally,  either  as  match  heads  or  vermin 
paste.  For  the  first  few  hours  there  are  no  effects,  then  the 
following  symptoms  of  gastro-intestinal  irritation  set  in : — 
Nausea,  abdominal  pain,  and  vomiting  ;  the  vomited  matters 
smell  of  phosphorus  and  are  luminous.  There  is  some 
general  depression.  Diarrhoea  is  rare.  The  patient  may  die 
of  collapse,  but  far  more  frequently  these  symptoms  all  pass 
off,  and  he  appears  quite  well.  But  after  three  or  four  days 
jaundice  is  noticed,  and  this  soon  becomes  very  deep  ;  there 
is  now  great  prostration,  the  liver  is  enlarged,  the  abdomen 
distended,  and  he  complains  of  intense  thirst.  Vomiting  of 
altered  blood  and  diarrhoea  with  bloody  stools  may  be  ob- 
served, but  these  two  symptoms  are  not  severe.    The  skin  is 
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cold,  the  pulse  feeble  and  rapid.  The  urine  is  scanty,  highly 
coloured,  albuminous,  bile-stained,  and  perhaps  bloody,  and 
it  may  contain  bile  acids  and  crystals  of  leucin  and  tyrosin. 
Muscular  twitchiugs  occur,  the  patient  becomes  comatose 
and  dies.  Post  mortem.  -  Two  results  are  very  striking. 
(1)  Fatty  degeneration  (thus  phosphorus  resembles  arsenic 
and  antimony),  affecting  principally  the  liver,  in  which 
it  is  very  marked ;  and  if  the  patient  lives  long  enough 
there  may  be  a  diminution  in  size  of  the  organ.  Fatty 
degeneration  is  also  found  in  the  muscles,  kidneys,  and 
gastro-intestinal  tract.  (2)  Hsemorrhages  are  seen  in  many 
places,  and  ecchymoses  are  sometimes  very  abundant.  If 
they  occur  in  the  gastric  and  intestinal  mucous  membranes 
they  may  give  rise  to  the  erroneous  belief  that  evidences  of 
acute  gastro-intestinal  irritation  can  be  found  at  death.  The 
symptoms  of  phosphorus  poisoning  in  many  respects  resemble 
those  of  acute  yellow  atrophy  of  the  liver. 

Treatment.— Th.oYo\x^\y  empty  the  stomach  by  a 
stomach-pump  or  by  washing  it  out.  Give  sulphate  of 
copper  as  an  emetic  [see  p.  168),  three  grains  every  lew 
minutes  till  vomiting  is  induced,  then  every  15  minutes;  also 
half  a  drachnx  of  oil  of  turpentine  (q.v.)  every  half -hour.  A 
full  dose' of  a  saline  purge  may  be  administered.  No  oils  or 
fat  should  on  any  account  be  given. 

ClII*o^nicTP^lsbniiig^^  used  to  be  seen  in 

those  who  worked  among  phosphorus  fumes,  is  now  of  great 
rarity.  The  chief  symptoms  are  those  of  gastro-intestinal 
irritation  and  necrosis  of  the  jaw. 

1.  Calcii  Hypopliospliis.  —  Hypophosphite  of 
Calcium.  Ca(PH,0,),. 

SouECE.— Heat  phosphorus  with  slaked  lime  and  water. 
3Ca(HO)2  +  8P  +  6H,0  =  3Ca(PH20,)2  +  2PH3. 

Characteks. — White  pearly  crystals,  with  a  bitter  nau- 
seous taste.    Solubility. — 1  in  8  of  cold  water. 

Dose,  1  to  5  gr. 

2.  Sodii  HypophospMs.— Hypophosphite  of 
Sodium.  NaPH^O^- 

Source. — Add  carbonate  of  sodium  to  a  solution  of  hypo- 
phosphite  of  lime  and  evaporate.  Ca(PH.P2)2  Na^COg  = 
CaC03H-2NaPH202- 

Characters. — A  white  granular  salt  with  a  bitter  taste 
Solubility. — 1  in  2  of  water. 

Dose,  1  to  5  gr. 
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Thebapeutics  of  Hypophosphites  of  Calcium 
AND  Sodium. 

These  drugs  have  been  recommended  for  phthisis, 
but  although  in  some  cases  they  appear  to  have 
done  good  there  is  no  satisfactory  evidence  of  their 
value. 


GROUP  IX. 

Chlorine,  Iodine,  Bromine. 

These  elements,  which  are  chemically  so  closely  allied, 
are  all  of  them  powerful  disinfectants  and  irritants. 

Symbol,  CI.    Combining  weight,  35*5. 

This  gas  is  not  official  under  its  own  name,  but  it  is  offi- 
cially obtained  from  two  sources  of  it,  viz.  hydrochloric  acid 
and  chlorinated  lime. 

1.  Liquor  Chlori.— Solution  of  Chlorine. 
Source. — Pass  washed  chlorine  gas  into  water.    The  gas 

is  obtained  by  heating  diluted  hydrochloric  acid  and  black 
oxide  of  manganese.    4HC1  +  Mn02  =  CI2  +  MnCl.^  +  2H2O. 

Characters. — A  yellowish-green  liquid,  smelling  strongly 
of  chlorine. 

Imcompatibles. — Salts  of  lead  and  silver. 

Dose,  10  to  20  m.,  diluted  with  water.  Barely  given 
internally. 

Acidum  Nitro-hydrochloricum  Dilutum  contains  free 
chlorine. 

2.  Calx  Cliloriiiata.— Chlorinated  Lime.  CaCl202, 
CaCl2.  Synonym. — Bleaching  powder.  It  may  be  regarded 
either  as  a  compound  of  hypochlorite  of  calcium  and  chloride 
of  calcium,  or  as  one  of  lime  and  chlorine. 

Source. — Pass  chlorine  gas  over  slaked  lime.  2CaH202 
+  2CI2  =  CaCl202,CaCl2  +  2H2O. 

Characters. — A  dull  white  powder,  smelling  of  chlorine, 
which  it  evolves  on  addition  of  an  acid  or  on  exposure  to  air, 
for  it  absorbs  carbonic  acid  gas.  Contains  33  per  cent,  of  avail- 
able chlorine.  • 
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Preparations. 

1.  Liquor  Calcis  Chlorinatae. — 1  of  chlori- 
nated lime  shaken  up  with  10  of  water.  Yields  3  per 
cent,  of  chlorine. 

2.  Vapor  Chlori. — 2  oz.  of  chlorinated  lime 
mixed  with  cold  water,  and  the  vapour  inhaled. 

3.  L-iQUor  Sodae  Chlorinatse.— Solution  of 
Chlorinated  Soda.  NaCl,NaC10.  Synonym. — Labarraque's 
disinfecting  fluid. 

Source. — Pass  chlorine  into  a  solution  of  sodium  carbo- 
nate. 

Characters. — A  colourless  liquid  with  an  odour  of  chlo- 
rine. It  is  a  mixture  of  chloride,  hypochlorite,  and  carbonate 
of  sodium.    Contains  2*5  per  cent,  available  chlorine. 

Dose,  10  to  20  m. 

Preparation. 

Cataplasma  Sodse  Chlorinatse.  Liquor  Sodaa 
Chlorinatae,  2  ;  linseed  meal,  4  ;  boiling  water,  8. 

Action  of  Chlorine. 

External. — Chlorine  is  one  of  the  most  powerful 
disinfectants  and  deodorizers.  It  has  a  very  great 
affinity  for  hydrogen,  and  hence  decomposes  com- 
pounds which  contain  hydrogen,  oxygen  generally 
being  set  free.  Chlorine  is  a  very  active  and  de- 
structive irritant  to  the  skin  and  mucous  membranes. 

Internal. — It  is  hardly  ever  given  internally. 
If  it  were,  it  would  become  converted  into  chlorides. 

Therapeutics  of  Chlorine. 

External. — Chlorine  is  largely  used  in  the  form 
of  chlorinated  lime  to  disinfect  privies,  drains,  urinals, 
&c.  It  may  be  employed  also  to  disinfect  rooms  after 
infectious  diseases.  All  metals  or  articles,  such  as 
fabrics,  likely  to  be  bleached,  should  be  covered  up 
or  removed ;  the  windows  and  chimneys  should  be 
pasted  up.  The  gas  can  be  evolved  from  common  salt, 
black  oxide  of  manganese,  and  sulphuric  acid.  The 
door  is  then  shut,  and  the  cracks  around  it  are  pasted 
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over  with  paper.  Chlorine  water  is  sometimes  em- 
ployed as  a  wash  for  foul  ulcers  and  discharges. 
The  preparation  known  as  Electrozone  owes  its 
antiseptic  properties  to  chlorine.  It  is  sea  water 
the  alkaline  chlorides  of  which  have  been  converted 
into  alkaline  hypochlorites  by  electrolysis.  Its 
antiseptic  strength  is  about  the  same  as  that  of 
Liquor  Sodas  Chlorinatae,  for  it  contains  2^  per  cent, 
of  available  chlorine. 

Internal. — Chlorine  is  only  used  internally  in  the 
form  of  a  wash  for  the  mouth.  The  vapour  gives 
rise  to  great  irritation  of  the  respiratory  tract,  and 
should  never  be  inhaled. 

Iodine.    Symbol,  I.    Combining  weight,  127.  (Official.) 

Source. — Obtained  from  the  ashes  of  seaweeds  and  from 
mineral  iodides  and  iodates. 

Characters. — Laminar  crystals,  with  a  peculiar  odour 
and  dark  colour,  giving  a  violet  vapour  on  heat.  Solubility. — 
1  in  7000  of  water  ;  1  in  12  rectified  spirit ;  1  in  4  ether  ; 
slightly  in  glycerine  ;  freely  in  a  solution  of  iodide  of  potas- 
sium or  chloride  of  sodium. 

Incompatibles. — Ammonia,  metallic  salts,  mineral  acids, 
alkaloids. 

Impurities. — Iodide  of  cyanogen,  iron,  water. 

Preparations, 

1.  Linimentum  lodi. — Iodine,  5;  iodide  of  po- 
tassium, 2;  glycerine,  1;  spirit,  40.  Strength. — 1  in  9^. 

2.  Liquor  lodi. — Iodine,  10;  iodide  of  potassium, 
15  ;  water,  200.    Strength.— 1  in  20. 

3.  Tinctura  lodi. — Iodine,  1 ;  iodide  of  potas- 
sium, 1 ;  spirit,  40.    Strength. — 1  in  40. 

Dose,  5  to  20  m. 

4.  Ung'uentum  lodi. — Iodine,  7;  iodide  of  po- 
tassium, 7;  glycerine,  12 ;  lard,  191.  Strength. — linSl. 

5.  Vapor  lodi. — Tincture  lodi,  1  fl.  dr. ;  water, 
1  fl.  oz.    Heat  gently. 
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Action. 

External. — The  actions  of  iodine  applied  exter- 
nally are  the  same  as  those  of  chlorine,  that  is  to 
say,  it  is  powerfully  disinfectant  and  irritant.  The 
latter  action  is  the  most  important.  Iodine  applied 
to  the  skin  produces  a  yellow  stain,  which  can 
be  removed  by  an  alkali  or  hyposulphite  of  so- 
dium. At  the  same  time  it  causes  a  sensation  of 
heat  and  burning,  dilatation  of  the  vessels  (rube- 
faction),  some  (Edematous  swelling,  and  some 
exudation  of  leucocytes,  to  which  its  energetic 
absorbent  action  is  probably  due.  There  often  is 
an  accumulation  of  fluid  under  the  epidermis 
forming  a  vesicle.  Preparations  of  iodine  are  rarely 
used  strong  enough  to  produce  more  powerful  irri- 
tation than  this.  The  external  application  of  them 
probably  reflexly  contracts  the  vessels  of  the  sub- 
jacent organs,  and  this  may  explain  their  use  as 
counter-irritants.  If  they  are  too  strong,  the  irrita- 
tion set  up  by  them  will  proceed  to  the  formation  of 
pustules,  and  deep  inflammation  with  scarring. 
They  usually  destroy  the  superficial  cuticle,  so  that 
after  the  use  of  them  the  skin  peels.  Iodine  may 
be  absorbed  from  the  skin,  and  the  alkalies  of  the 
blood  serum  lead  to  the  formation  of  sodium  iodide 
and  sodium  iodate  ;  thus 

GNaHCOg  +  3l2= 6CO2  +  3H2O  +  5NaI  +  NalOg. 

These,  when  they  meet  an  acid,  undergo  double 
decomposition;  thus 

5NaI  +  NalOa  -f  3H20=6NaHO  +  8I2. 

Thus  free  iodine  is  formed  in  the  stomach  and 
kidneys,  and  so  if  iodine  has  been  applied  to  too  large 
an  area  we  get  gastro-intestinal  irritation  and 
vomiting.  The  same  may  happen  if  it  is  taken  by 
the  mouth,  and  it  may  cause  precisely  the  same 
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symptoms  of  iodism  as  potassium  iodide  (p.  227). 
Iodine  preparations  are  parasiticide  to  the  various 
vegetable  and  animal  parasites  which  infest  the  skin. 

Internal. — Minute  doses  of  the  tincture  occa- 
sionally stop  vomiting.  The  vapour  is  very  irri- 
tating to  the  respiratory  passages. 

Theeapeutics. 

External. — Iodine  is  rarely  employed  for  its 
antiseptic  properties,  as  chlorine  is  cheaper.  The 
preparations  of  iodine  are  in  constant  use  as  irritants 
and  counter-irritants.  Usually  one  or  two  coats  of 
the  liniment  lightly  painted  on  the  skin  suffice ;  if 
more  is  used  the  inflammation  is  too  severe.  If  it 
causes  pain  it  may  be  washed  off  with  a  solution  of 
iodide  of  potassium.  The  ointment,  tincture,  and 
liquor  are  much  milder  than  the  liniment.  Prepara- 
tions of  iodine  are  frequently  used  as  counter-irri- 
tants for  chronic  inflammation  of  joints,  for  pleurisy, 
chilblains,  periostitis,  and  many  other  purposes. 
The  mild  preparations  of  iodine  are  applied  over 
chronically  inflamed  lymphatic  glands  when  the  cause 
of  the  swelling  cannot  be  removed.  A  decolorized 
tincture  of  iodine  is  prepared,  consisting  of  iodine 
dissolved  in  rectified  spirit,  and  decolorized  by  a 
strong  solution  of  ammonia.  Its  strength  is  1  in  40 
nearly.  It  is  a  Brit.  Pharm.  Conference  preparation, 
and  has  the  advantage  of  not  staining  the  skin,  but  it 
contains  no  iodine,  for  iodide  and  iodate  of  ammo- 
nium are  formed.  Therefore  it  is  a  much  milder 
irritant  than  other  iodine  preparations.  Any  effect 
it  may  have  is  due  to  excess  of  ammonia.  For  its 
irritant  effect  the  official  tincture  may  be  injected 
into  a  hydrocele  or  a  cyst  to  cause  adhesive  inflam- 
mation, and  it  has  been  injected  into  joints,  abscesses, 
and  the  pleural  cavity  after  empyema ;  but  in  such 
cases  great  care  must  be  taken  that  the  inflammation 
induced  is  not  too  severe,  and  this  treatment  is  now 
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very  rarely  used,  for  the  cavities  being  kept  antiseptic, 
heal  up  without  it.  The  tincture,  or,  if  it  can  be 
borne,  the  liquor,  is  often  used  as  an  antiparasitic  for 
ringworm.  Coster's  paste,  which  is  sometimes  em- 
ployed for  this  disease,  consists  of  120  grains  of  iodine 
dissolved  in  1  fl.  oz.  of  light  oil  of  wood  tar. 
Morton's  fluid,  which  is  used  as  an  injection  for 
spina  bifida,  consists  of  iodine  10  grains,  potassium 
iodide  30  grains,  glycerine  1  fl.  oz. 

Internal. — The  vapour  of  iodine  is  occasionally 
inhaled  for  diseases  of  the  lungs,  but  it  probably 
does  more  harm  than  good.  One  or  two  minims  of 
the  tincture  in  half  an  ounce  of  water  are  often  given, 
quite  empirically,  every  half-hour  in  cases  of  vomit- 
ing, and  sometimes  with  distinct  benefit. 

1.  Potassii  lodidum.— Iodide  of  Potassium.  KI. 

SouKCE.  —  Dissolve  iodine  in  liquor  potassge.  61  +  6KH0  = 
SKI  +  KIO3  +  3H^0.  Evaporate  and  heat  the  residue  with 
charcoal ;  the  oxygen  of  the  iodate  is  carried  off  as  carbonic 
oxide.  Dissolve  in  boiling  water,  filter,  wash,  and  crystallize. 
KI03+3C  =  KI  +  3CO. 

Characters. — Whitish  cubical  crystals  having  a  saline 
taste,  without  odour  if  pure,  but  often  smelling  of  iodine. 
Solubility.— 4:  in  3  of  water;  1  in  10  of  spirit  ;  1  in  3  of 
glycerine. 

Incompatibles.—  Subnitrate  of  bismuth,  sweet  spirits  of 
nitre,  liquorice,  preparations  containing  starch. 

Impurities  lodates. 

Dose,  2  to  20  gr.  or  more. 

Preparations. 

1.  Linimentum  Fotassii  lodidi  cumSapone. 
Iodide  of  potassium,  12  ;  curd  soap,  16  ;  glycerine,  8  ; 
oil  of  lemon,  1 ;  water,  80. 

2.  Ung'uentuni  Potassii  lodidi  Iodide  of 

potassium,  16  ;  carbonate  of  potassium.  1 ;  water,  14  ; 
benzoated  lard,  110. 

Iodide  of  potassium  is  contained  as  a  solvent  in  all 
pharmacopoeial  preparations  of  iodine. 

2.  8odii  lodidum.  -  Iodide  of  Sodium.  Nal. 
Source. — Made  from  a  solution   of  soda,  as  iodide  of 
potassium  is  made  from  a  solution  of  potash. 

Q 
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Characters  A  white,  deliquescent,  crystalline  powder, 

with  a  saline  taste.  Freely  soluble  in  water,  glycerine,  and 
spirit. 

Dose,  3  to  10  gr. 

Action  of  Iodides  of  Potassium  and  Sodium. 

External. — They  have  none.  They  do  not  irri- 
tate, and  they  are  absorbed  by  the  unbroken  skin  in 
very  small  quantities. 

Internal. — There  is  much  uncertainty  about  the 
action  of  iodides,  which  is  not  surprising  when  we 
remember  the  powerful  chemical  affinities  of  iodine. 
Binz  teaches  that  they  are  decomposed  in  the  body 
by  small  quantities  of  nascent  oxygen  (set  free  by 
living  protoplasm)  acting  upon  an  iodide  which  is  in 
an  acidulated  solution,  the  acid  being  provided  by 
carbonic  acid.  Thus 

KI 4-  H2O  +  C02=KHC03  +  HI 

and  then 

2HI  +  0=H20  +  l2. 
We  have  just  shown  that  iodine  acts  as  an  absorb- 
ent and  that  it  leads  to  leucocytosis  ;  and  that  iodides 
act  in  virtue  of  the  iodine  set  free  from  them  in  the 
body  is  supported  by  the  fact  that  the  older  physicians 
produced  the  same  therapeutic  effects  by  giving  iodine 
internally  as  we  procure  with  iodides,  and  that  iodine 
taken  internally  will  produce  symptoms  of  iodism. 
Potassium  iodide  replaced  iodine  in  therapeutics 
because  it  does  not  cause  the  same  gastro-intestinal 
irritation.  The  beneficial  effects  of  iodides  are  so  very 
marked  in  syphilis  that  in  this  disease  they  must  have 
some  specific  action  in  addition  to  their  general  powers 
as  absorbents.  They  also  have  a  specific  effect  on  the 
mammary  gland,  for  they  lessen  the  secretion  of  milk. 
In  long-continued  large  doses  they  cause  atrophy  of 
the  testicles  and  breasts.  Som^  believe  that  they 
aid  the  elimination  of  lead,  and  this  may  be  due  to 
the  fact  that  albuminate  of  lead  is  soluble  in  solutions 
of  iodide  of  potassium.    Occasionally  considerable 
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general  depression  is  produced  by  large  doses  of 
iodide  of  potassium,  but  this  may  be  due  to  the 
potassium  and  not  to  the  iodine.  Iodides  are  rapidly 
eliminated  by  the  urine,  saliva,  sweat,  and  mucous 
membranes.  When  taken  in  excess  they  produce  a 
number  of  symptoms  known  as  lodism. 

lodism. — The  patient  complains  of  heavy  pain 
over  the  frontal  sinus,  running  at  the  nose,  sore 
throat,  increased  secretion  of  saliva,  and  an  eruption 
on  the  skin,  consisting  of  patches  of  erythema.  In 
rare  cases  there  is  albuminuria.  The  inflammation 
about  the  fauces  may  spread  to  the  gums  or  down 
the  trachea,  setting  up  laryngitis,  tracheitis,  and 
bronchitis.  These  symptoms  have  been  ascribed  to  an 
excessive  formation  of  free  iodine  formed  as  men- 
tioned above — and  this  is  supported  by  the  fact  that 
they  can  be  checked  by  large  doses  of  bicarbonate  of 
sodium,  which  keep  the  fluids  of  the  body  alkaline  and 
thus  prevent  the  formation  of  free  iodine — and  also 
to  the  decomposition  of  iodides  by  nitrites,  for  minute 
traces  of  these  are  believed  to  exist  in  saliva,  nasal 
and  bronchial  mucus,  and  sweat,  and  they  will  liberate 
free  iodine  from  potassium  iodide.  It  is  stated  in 
support  of  this  view  that  sulphanilic  acid  (dose, 
60  to  90  gr.),  which  forms  a  very  stable  compound 
with  nitrous  acid,  will  prevent  iodism.  The  suscep- 
tibility of  people  to  poisoning  by  iodides  varies  very 
much. 

Theeapeutics  of  Iodides  of  Potassium  and 
Sodium. 

The  most  important  use  of  iodides  is  for  syphilis  ; 
their  value  for  the  primary  and  secondary  stages 
is  comparatively  slight,  but  they  are  invaluable 
for  the  tertiary  stages,  as  they  often  cause  the  rapid 
absorption  of  nodes,  gummata,  and  other  syphilitic 
deposits.  The  pharmacopoeial  dose  may  often  be 
exceeded :  patients  sometimes  take  two,  three,  or 
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even  four  drachms  a  day.  Large  doses  are  espe- 
cially used  in  syphilis  of  the  nervous  system.  Iodide 
of  potassium  is  often  prescribed  v^ith  perchloride  of 
mercury.  The  biniodide  is  formed  and  dissolved  in 
the  excess  of  potassium  iodide. 

Chronic  rheumatoid  arthritis  is  often  treated,  and 
sometimes  with  benefit,  by  small  doses  of  iodide  of 
potassium  continued  for  a  long  while,  but  probably 
iodide  of  iron  is  more  useful.  Gonorrhoeal  rheuma- 
tism is  often  treated  with  iodide  of  potassium.  It 
frequently  aids  the  absorption  of  chronic  inflammatory 
products,  even  when  they  are  not  syphilitic.  Therefore 
certain  forms  of  joint  disease,  of  pleurisy,  and  of  pul- 
monary consolidation  sometimes  yield  to  treatment 
by  this  drug.  The  attempt  has  been  made  to  cure 
aneurisms  which  are  inaccessible  to  surgery  by  giving 
iodide  of  potassium  for  long  periods,  for  it  is  thought 
that  it  aids  the  coagulation  of  blood  in  them  ;  but  as  at 
the  same  time  the  patient  is  always  kept  in  bed,  it  is 
difficult  to  say  how  much  of  any  improvement  that 
may  happen  to  take  place  is  due  to  the  iodide. 
Occasionally  it  relieves  the  pain  of  aneurism  or 
angina  pectoris.  It  is  a  valuable  expectorant,  and 
sometimes  cures  cases  of  bronchitis  when  other 
remedies  have  failed.  Lately,  chronic  Bright 's 
disease  has  been  largely  treated  with  this  drug. 
Lardaceous  disease  of  the  kidneys  and  other  organs 
is  benefited  by  it.  It  is  recommended  for  asthma, 
and  in  some  cases  does  much  good.  It  is  occasio- 
nally given  to  decrease  the  secretion  of  milk.  Iodide 
of  potassium  perhaps  causes  a  slightly  increased 
excretion  of  both  lead  and  mercury  if  they  exist  in 
the  body,  and  it  is  therefore  occasionally  given  in 
cases  of  chronic  poisoning  by  these  metals. 

Iodide  of  sodium  is  not  so  much  used,  but  it 
probably  produces  the  same  effects  as  the  potassium 
salts.  Ammonium  iodide  may  be  given  if  the  potas- 
sium salt  causes  depression. 
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BROMFM. 

romine.    Symbol,  Br.    Combining  weight,  80.  (Official.) 

Source. — Obtained  from  sea  water  and  saline  springs. 

Characters  A  darkish  brown  volatile  liquid  with  a 

strong  and  disagreeable  odour.  Solubility — 1  in  30  of 
water. 

Impurity. — Iodine. 

Action. 

Like  that  of  clilorine  and  iodine.  It  is  rarely 
used  in  medicine. 

1.  Potassii  Br omidum.— Bromide  of  Potassium. 

KBr. 

Source. — Made  from  bromine,  liquor  potassEe,  and  char- 
coal in  the  same  way  as  iodide  of  potassium. 

Characters. — Colourless  cubic  crystals,  readily  soluble 
in  water,  with  a  saline  taste. 

Incompatibles. — Acids,  acid  salts,  metallic  salts. 

Dose,  5  to  30  gr. 

2.  Sodii  Bromidum.— Bromide  of  Sodium.  NaBr. 
Source.— Made  with  soda  as  bromide  of  potassium  is 

made  from  potash. 

Characters. — A  granular  white  powder  in  small  mono- 
clinic  crystals.    Solubility. — 1  in  about  2  of  water. 

Incompatibles  Those  of  potassium  bromide. 

Dose,  10  to  30  gr. 

3.  Ammonii  Bromidum— Bromide  of  Ammo- 
nium. NH4Br. 

Source. — Made  by  neutralizing  hydrobromic  acid  with 
liquor  ammonias  and  crystallizing. 

Characters. — Colourless  cubic  crystals  with  a  pungent 
saline  taste.    Solubility. — 1  in  1|  of  water. 

Incompatibles. — Acids,  acid  salts,  and  spirit  of  nitrous 
ether. 

Impurities. — Iodides,  free  bromine. 
Dose,  2  to  20  g^r. 

Action  of  Beomides. 
External. — They  have  none. 
Internal. — Alimentary  canaL — Solutions  of  any 
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of  these  three  bromides,  frequently  painted  on  the 
throat,  diminish  its  sensibihty.  Medicinal  doses  have 
no  other  effect  on  the  alimentary  canal.  All  bromides 
are  quickly  converted  into  bromide  of  sodium  in  the 
stomach  and  intestines,  and  they  are  readily  ab- 
sorbed. 

Nervous  system, — Bromides  are  powerful  depres- 
sants to  the  nervous  system.  Thus,  if  an  animal  be 
given  large  doses  of  any  of  them,  irritation  of  the 
cortical  motor  areas,  which  before  easily  excited 
movements,  fails  to  do  so.  Experiments  also  show 
that  the  reflex  excitability  of  the  cord  is  considerably 
diminished,  and  that  the  activity  of  the  sensory 
mechanism  is  also  impaired,  for  large  doses  of  bromides 
given  to  frogs  cause  cutaneous  anaesthesia.  In  man 
at  least,  not  only  the  cortical  motor  area,  but  the 
brain  as  a  whole  is  depressed,  therefore  these  drugs 
are  powerful  hypnotics.  It  is  probable  that  in  addi- 
tion to  the  brain  and  spinal  cord  the  peripheral 
nerves  are  depressed,  so  that  bromides  are  well 
worthy  to  be  called  powerful  nervous  depressants. 
The  activity  of  the  muscles  is  also  diminished,  not 
only  by  the  action  of  the  drugs  on  the  nervous 
system,  but  by  their  direct  action  on  them. 

Circulation. — Here  also  bromides  are  depressant; 
large  doses  exert  a  direct  paralysing  influence  on  the 
heart,  lessening  the  force  and  the  frequency  of  the 
beat  and  producing  stoppage  in  diastole.  They  are 
said  to  cause  vaso-motor  spasm,  but  the  evidence  of 
this  is  very  unsatisfactory.  Toxic  doses  produce  a 
fall  of  temperature  ;  this  is  probably  in  some  way 
secondary  to  the  depression  of  the  circulation. 

Bespiration  is  slightly  depressed  by  bromides. 

Metabolism. — The  amount  of  carbonic  acid  ex- 
haled is  greatly  decreased  by  taking  large  doses 
of  bromides.  The  amount  of  urine  is  increased ; 
the  colouring  matters,  the  sulphur,  and  the  nitrogen 
in  it  are  increased ;  but  the  phosphorus  is  decreased. 
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Sexual  organs. — If  bromides  are  taken  for  a  long 
time  a  failure  of  sexual  vigour  is  produced,  and 
ultimately  there  is  a  great  lessening  of  the  sexual 
appetite.    Bromides  are  therefore  anaphrodisiacs. 

Elimination, — Bromides  are  rapidly  eliminated 
by  the  kidneys,  skin,  saliva,  intestinal  mucous  mem- 
brane, bronchial  mucous  membrane,  and  milk. 

Bromism. — If  bromides  are  taken  for  too  long  a 
period,  a  series  of  symptoms  of  poisoning,  to  which 
the  above  name  has  been  given,  may  appear.  The 
earliest  of  them  is  a  rash,  consisting  of  red  papules, 
chiefly  on  the  face  and  back,  exactly  resembling 
some  forms  of  acne.  This  is  probably  the  result  of 
the  excretion  of  the  bromide  by  the  skin.  The  next 
symptoms  are  a  general  lowering  of  the  cutaneous 
sensibility  and  also  of  that  of  the  pharynx,  then 
there  is  diminution  of  sexual  power,  the  patient 
becomes  low-spirited,  easily  fatigued,  unfit  for  work, 
and  his  intellect  is  dulled.  There  may  be  a  little 
conjunctivitis,  and  some  increased  secretion  from 
the  bronchi. 

Bromide  of  potassium  owes  its  action  largely  to 
the  bromine  in  it,  but  probably  also,  to  a  less  extent, 
to  the  potassium.  In  man  at  least,  the  higher 
functions  of  the  brain  are  depressed  before  the 
lower,  and  these  again  before  the  spinal.  Thus  the 
depression  takes  place  in  regular  order  from  above 
downwards,  in  the  reverse  order  of  the  physiological 
development  of  the  functions,  and  this  is  commonly 
the  case  with  many  drugs,  {See  Law  of  Dissolution, 
p.  96.) 

Those  who  take  bromides  habitually  find  them- 
selves  unable  to  sleep  without  them,  and  their  intel- 
lect becomes  obscured.  These  bad  effects  are  in- 
tensified by  the  fact  that  gradually  larger  doses  are 
required  to  produce  sleep,  and  thus  the  unfortunate 
sufferer  becomes  more  and  more  a  slave  to  the 
drug. 


232 


MATEEIA  MEDICA 


Thebapeutics  of  Bromides. 
External. — None. 

Internal. — Alimentary  canal.  Formerly  the 
back  of  the  throat  was  painted  with  a  solution  of  a 
bromide  before  a  laryngeal  examination,  but  now 
cocaine  is  employed  for  this  purpose. 

Nervous  system, — Because  of  their  depressing 
effect  bromides  are  largely  used  for  many  nervous 
diseases.  They  are  the  most  valuable  drugs  we 
have  for  the  treatment  of  epilepsy,  acting  no  doubt 
by  diminishing  the  excitability  of  the  cerebral  cortex. 
They  rarely  cure,  but  often  greatly  diminish  the 
number  of  fits.  It  is  impossible  to  say  of  any  given 
case  whether  bromides  will  do  good,  therefore  they 
must  be  tried  in  all ;  petit  mal  is  more  difficult  to 
influence  than  grand  mal.  The  next  most  common 
use  of  bromides  is  as  hypnotics.  They  are  most 
useful  when  there  is  no  organic  cause  to  explain  the 
insomnia,  and  therefore  they  are  not  employed  when 
pain  keeps  the  patient  awake,  but  are  given  with 
great  benefit  in  the  insomnia  of  overwork,  worry,  or 
that  connected  with  the  climacteric  period.  The 
sleep  induced  is  quiet  and  refreshing,  without 
dreams,  and  therefore  these  drugs  are  often  of  great 
value  in  nightmare,  and  in  the  night  screaming  of 
children,  which  may  be  regarded  as  allied  to  night- 
mare. Also  because  of  their  depressant  effect  on 
the  nervous  system  they  are  given  in  migraine,  and 
often  they  are  the  only  drugs  which  do  any  good  for 
the  intense  headache  of  this  disease.  Large  doses, 
often  a  drachm  at  a  time,  are  given  in  delirium 
tremens,  especially  in  combination  with  chloral,  and 
sometimes  the  patient  seems  quieter  for  this  treat- 
ment. Not  only  the  insomnia,  but  the  other  nervous 
symptoms  that  are  common  at  the  climacteric  period 
may  be  relieved  by  bromides.  For  their  depressing 
power  on  centres  below  the  cortex  they  are  used,  and 
with  good  results,  in  laryngismus  stridulus,  and  have 
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been  given  in  whooping-cough,  but  the  benefit  is  not 
marked.  Some  cases  of  tetanus  have  recovered  after 
enormous  doses  of  bromides,  Here  their  value  is,  no 
doubt,  due  to  their  power  of  diminishing  the  reflex 
function  of  the  spinal  cord.  Bromides  have  been 
given  as  antidotes  for  strychnine  poisoning.  Some- 
times they  succeed  in  cases  of  hysteria  and  neuralgia. 

Sexual  functions. — Because  of  its  depressant 
effect  bromide  of  potassium  is  given  for  spermator- 
rhoea and  nymphomania. 

The  bromides  of  potassium,  sodium,  and  ammo- 
nium probably  have,  in  the  main,  the  same  action, 
but  the  bromide  of  potassium  is  usually  preferred, 
and  the  other  two  are  only  given  when  the  potas- 
sium salt  produces  considerable  cardiac  depression. 

4.  Acidmii  Mydrobromicum  I>ilutum.— 

Diluted  Hydrobromic  Acid.  HBr. 

SouBCE — Hydrogen  sulphide  is  passed  through  bromine 
mixed  with  water.  H2S  +  2Br  =  2HBr  +  S.  The  acid  is  dis- 
tilled over  and  diluted  with  water. 

Charactees. — A  colourless  acid  liquid.  Sp.  gr.  1*077. 
Contains  10  per  cent,  of  real  hydrobromic  acid. 

Dose,  15  to  50  m. 

Action  and  Therapeutics. 

The  action  of  this  acid  appears  to  be  the  same  as 
that  of  the  bromides  of  the  alkaline  metals,  but  it  is 
very  rarely  used  for  the  same  purposes.  It  has  been 
employed  with  occasional  success  to  relieve  noises  in 
the  ears,  and  it  is  said  to  prevent  the  symptoms  of 
poisoning  by  quinine. 

Strontium  Salts.   (Not  official.) 

The  bromide  (dose,  5  to  30  gr.)  is  given  for  epilepsy, 
and  is  said  to  be  less  depressant  than  the  bromides  of  sodium 
and  potassium.  The  lactate  (dose,  5  to  30  gr.)  is  said  to 
be  beneficial  in  parenchymatous  nephritis.  Both  salts  are 
easily  soluble  in  water. 
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GROUP  X. 

Containing  Sulphur  only. 

SUI.PHUR. 

Symbol,  S.    Combining  weight,  32. 
Sulphur  is  official  in  two  forms. 

1.  Sulphur  Sutolimatum.— Sublimed  Sulphur. 
Synonyin. — Flowers  of  sulphur. 

Source. — From  crude  sulphur  by  sublimation. 
Characters. — A  greenish-yellow  gritty  powder. 
Impurities. — Sulphurous  and  sulphuric  acids,  sulphide  of 
arsenic,  earthy  matters. 
Dose,  20  to  60  gr. 

Preparations. 

1.  Confectio  Sulphuris. — Sublimed  sulphur,  4  ; 
acid  tartrate  of  potassium,  1 ;  tragacanth,  ^ ;  syrup  of 
orange  peel,  4. 

Dose,  60  to  120  gv. 

2.  Unguentum  Sulphuris. — Sublimed  sulphur, 
1 ;  benzoated  lard,  4. 

Sublimed  sulphur  is  contained  in  Pulvis  Glycyr- 
rhizas  Compositus. 

2.  Sulphur  PrsBCipitJituiii.— Precipitated  Sul- 
phur.   Synonym. — Milk  of  sulphur. 

Source. — Boil  sublimed  sulphur  with  slaked  lime  in  water. 
12S  +  3CaH,02  =  2CaS5-f  CaSA  +  SH^O.  This  gives  a  solu- 
tion containing  calcium  sulphide  and  calcium  hyposulphite. 
To  it  hydrochloric  acid  is  added,  and  sulphur  is  thrown  down 
as  a  very  fine  precipitate.  2CaS5  +  CaS.,03  +  6HC1  =  3CaCl.,-f 
6S,-^3H,0. 

Characters. — A  greyish-yellow  soft  powder. 

Impurity. — Sulphate  of  lime,  which  makes  it  gritty. 

Dose,  20  to  60  gr. 

Pre;paration. 

Trochisci  Sulphuris. — Precipitated  sulphur,  5  ; 
acid  tartrate  of  potassium,  1  ;  sugar,  8  ;  gum  acacia,  1 ; 
tincture  of  orange  peel,  1  ;  mucilage  of  acacia,  1.  To 
form  1  lozenge,  containing  5  gr.  of  sulphur  and  1  gr.  of 
acid  tartrate  of  potassium. 

Dose,  1  to  6  daily. 
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Action  of  Sulphuk. 

External. — Sulphur  itself  has  no  action  on  the 
skin,  hut  some  of  it  is  converted  into  sulphuretted 
hydrogen,  and  that  is  a  mild  vascular  stimulant 
causing  slight  dilatation  of  the  vessels  and  in  some 
persons  eczema.  It  kills  the  Sarcoptes  Jiominis,  and 
is  therefore  a  parasiticide, 

Internal. — Alimentary  canal, — It  has  no  effect 
on  the  stomach,  and  most  that  is  taken  is  passed  out 
in  the  fasces  unaltered.  A  certain  amount  is,  in  the 
intestine,  converted  into  sulphuretted  hydrogen  and 
other  sulphides.  These  cause  a  mild  laxative  effect, 
increasing  the  secretion  of  intestinal  juice,  and 
slightly  stimulating  the  muscular  coat,  producing 
soft  semi-liquid  stools,  sometimes  accompanied  by 
flatus  of  sulphuretted  hydrogen,  which,  if  in  sufficient 
quantity,  makes  sulphur  an  undesirable  laxative. 

Bemote  effects. — Sulphur  is  absorbed  as  sulphides 
and  sulphuretted  hydrogen,  which  is  a  powerful 
poison,  decomposing  the  blood  and  thus  producing 
symptoms  of  asphyxia.  It  also  paralyses  the  whole 
nervous  and  muscular  systems,  but  sulphur  is  never 
given  to  man  in  sufficient  doses  to  produce  any 
remote  effects.  Patients  taking  sulphur  get  rid  of 
some  minute  portion  of  it  as  sulphuretted  hydrogen 
through  the  kidneys,  the  milk,  the  lungs,  and  skin. 
The  breath  occasionally  smells  of  it,  and  silver  orna- 
ments next  to  the  skin  may  be  discoloured. 

Therapeutics  of  Sulphur. 
External. — Sulphur  is  commonly  used  to  kill  the 
Sarcoptes  hommis,  and  thus  to  cure  scabies.  The 
skin  should  be  well  scrubbed  with  soft  soap  and  hot 
water  to  lay  open  the  burrows.  Then  it  is  thoroughly 
rubbed  with  the  ointment.  The  patient  should  do  this 
before  bedtime,  sleep  in  flannel,  and  wash  the  oint- 
ment off  the  next  morning.  This  proceeding  repeated 
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three  or  four  times  will  generally  cure  the  disease. 
Sulphur  ointment  was  formerly  applied  as  a  stimu- 
lant to  ulcers,  and  was  rubbed  in  for  chronic  rheu- 
matism, but  these  modes  of  treatment  are  now  rarely 
used,  and  their  value  is  doubtful.  Mild  sulphur 
preparations  are  applied  for  acne. 

Internal. — Alimentary  ca7zaZ.— Sulphur  is  a  very 
good  laxative,  especially  for  children  ;  as  it  produces 
a  soft  motion  but  no  pain,  it  is  useful  for  cases  of 
piles  or  fissure  of  the  anus.  Sublimed  sulphur  is 
contained  in  compound  liquorice  powder,  which  is  an 
excellent  and  popular  laxative.  One  or  two  sulphur 
lozenges  taken  at  bedtime  often  secure  an  easy 
evacuation  of  the  bowels  the  next  morning  in  persons 
liable  to  slight  constipation.  These  lozenges  have 
been  recommended  for  constipation  associated  with 
hepatic  disease. 

Bemote  effects. — Sulphur  has  been  administered 
internally  for  all  sorts  of  skin  diseases,  generally 
without  any  good  result,  but  occasionally  chronic 
eczema  associated  with  much  itching  appears  to  be 
benefited  by  it,  so  that  the  sulphur  lozenge  is  a 
suitable  laxative  for  these  cases.  Sulphur  has  been 
also  given  for  bronchitis,  for  chronic  rheumatism, 
and  rheumatic  myalgia,  but  it  is  very  doubtful 
whether  in  these  diseases  there  is  much  relief  from 
this  treatment. 

3.  Potassa  Sulphurata.— Sulphurated  Potash. 
Synonym. — Liver  of  sulphur.  A  mixture  consisting  for  the 
most  part  of  hyposulphite  of  potassium  (K2S2O3)  and  the  sul- 
phide of  potassium  (K2S3). 

SouKCE. — Heat  in  a  crucible  a  mixture  of  sulphur  and 
carbonate  of  potassium.   3K2CO3  +  8S  =  K^S^Og  +  2K2S3  +  3CO2. 

Chakacters. — Dull  green  solid  masses,  the  freshly  broken 
surfaces  of  which  are  liver-coloured. 

Pre;paration. 
Unguentnm  Fotassae  Sulphuratse. — Sulphu- 
rated potash,  5  ;  hard  paraffin,  18  ;  soft  paraffin,  55. 
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4.  Calx  Sulplilirata.— Sulphurated  Lime.  A  mix- 
ture containing  not  less  than  50  per  cent,  of  sulphide  of  calcium. 

Source. — Heat  sulphate  of  calcium  with  wood  charcoal. 
Characters. — A  nearly  white  powder,  smelling  of  sul- 
phuretted hydrogen. 
Dose,  ^  to  1  gr. 

5.  Siilpliiiris  lodidiim.— Iodide  of  Sulphur.  SI. 
Source. — Fuse  together  sublimed  sulphur  and  iodine. 
Characters  Greyish-black  crystalline  pieces,  smelling 

strongly  of  iodine.  Solubility  —  1  in  60  of  glycerine  ;  insoluble 
in  water. 

Preparation. 
Ungfuentum  Sulphuris  lodidi.— Iodide  of  sul- 
phur, 5 ;  hard  paraffin,  18  ;  soft  paraffin,  55. 

Action  of  Sulphurated  Potash,  Sulphurated 
Lime,  and  Iodide  of  Sulphur. 

External. — These  preparations  are  irritant,  and 
are  powerful  parasiticides  for  the  Sar copies  hommis. 

Internal. — Nothing  is  known  of  their  internal 
action. 

Therapeutics  of  Sulphurated  Potash,  Sulphu- 
rated Lime,  and  Iodide  of  Sulphur. 

External. — Either  of  the  ointments  will  cure  sca- 
bies, and  the  sulphurated  potash  ointment  is  often 
used  for  this  purpose  in  the  same  way  as  sulphur 
ointment.  Both  drugs  have  been  used  for  many 
chronic  skin  diseases,  but  now  they  are  not  often 
employed.  They  appear,  however,  occasionally  to 
do  good  to  cases  of  acne  indurata.  Baths  containing 
sulphides  in  solution  are  considered  by  many  to  be 
very  useful  for  chronic  rheumatic  arthritis  and  rheu- 
matic myalgia.  The  famous  natural  sulphide  baths 
are  those  of  Aix-la-Chapelle,  Aix-les-Bains,  and  there 
are  many  others,  which  will  be  found  described  in 
works  on  general  therapeutics ;  but  as  in  all  of 
them  the  water  is  warm,  and  warm  water  is  beneficial 
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for  chronic  rheumatism,  and  the  sulphides  exist  in 
infinitesimally  small  quantities,  it  is  very  probable 
that  the  benefit  is  due  more  to  the  heat  of  the  water 
than  to  its  constituents. 

Internal. — Sulphides  have  been  given  for  chronic 
rheumatism,  various  skin  diseases,  and  phthisis,  but 
the  evidence  of  the  good  done  is  scanty. 


GROUP  XI. 

ACIDS. 

Those  acids  which  will  be  considered  here  may  be  divided 
into  two  classes. 

Class  I.  — Those  which  are  strongly  acid,  the  more  power- 
fully acid  being  active  caustics.  They  are  Sulphuric,  Nitric, 
Hydrochloric,  Nitro-hydrochloric,  Phosphoric,  Acetic, 
Tartaric,  Citric,  and  Lactic  acids.  Hydrobromic  acid 
might  be  placed  here,  but  it  has  already  been  considered  {see 
p.  233). 

Class  II. — Those  which,  although  feebly  acid,  are  power- 
fully antiseptic.    They  are  Boric  and  Sulphurous  acids. 

Dilute  hydrocyanic,  carbolic,  benzoic,  gallic,  tannic,  me- 
conic,  oleic,  and  salicylic  acids  are  not  used  as  acids,  and  will 
be  considered  under  other  headings. 

Arsenious  acid  and  chromic  acid  are  not  true  acids  ;  they 
are  anhydrides,  and  have  already  been  considered  {see  pp.  207 
and  216).  Oxalic  acid  is  in  the  Appendix  to  the  Pharmacopoeia 
as  a  test. 

Class  I. 

1.  Acidum  Sulpliuricum.  —  Sulphuric  Acid, 
H,SO,. 

SouECE. — Produced  by  the  combustion  of  sulphur,  and 
the  oxidation  and  hydration  of  the  resulting  sulphurous  acid 
gas  by  means  of  nitrous  and  aqueous  vapours. 

Chaeactees  A  colourless  liquid,  of  an  oily  consistency, 

intensely  acid  and  corrosive.  Sp.  gr.  1-843.  Contains  98  per 
cent,  real  sulphuric  acid. 

Impueities. — Nitric  acid,  lead,  arsenic. 

Incompatibles.— Alkalies,  their  carbonates,  lead,  and 
calcium  salts. 
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Preparations. 

1.  Acidum    Sulphuricum    Diluttiin. — Sul- 
phuric acid,  1 ;  distilled  water,  11.    Sp.  gr.  1-094. 

Dose,  5  to  30  m. 

It  is  contained  in  Infusum  Eosae  Acidum. 

2.  Acidum    Sulphuricum    Aromaticum. — 

Sulphuric  acid,  1| ;  spirit,  18  ;  spirit  of  cinnamon,  1  ; 
strong  tincture  of  ginger,  1.    Sp.  gr.  0-911. 
Bose,  5  to  30  m. 

It  is  contained  in  Infusum  Cinchonas  Acidum. 

2.  Acidum  Witricum,  -  Nitric  Acid.  HNO3. 
Source. — Made  from  nitrate  of  potassium  or  nitrate  of 

sodium  by  distilling  with  sulphuric  acid.  KNOgf  113804  = 
KHSO4  +  HNO3. 

Characters. — A  colourless,  fuming,  very  acid  liquid. 
Sp.  gr.  1-42.    Contains  70  per  cent,  real  nitric  acid. 

Impurities. — Sulphuric  acid,  nitre,  and  lower  oxides  of 
nitrogen,  giving  ruddy  fumes. 

Incompatible s. — Alcohol,  alkalies,  carbonates,  oxides, 
sulphate  of  iron,  acetate  of  lead. 

Preparations. 

1.  Acidum  Nitricum  Dilutum. — Nitric  acid, 
6  ;  distilled  water,  26.    Sp.  gr.  I-IOI. 

Dose,  10  to  30  m. 

2.  Acidum  Nitro-hydrochloricum  Dilutum. 

Nitric  acid,  3  ;  hydrochloric  acid,  4  ;  distilled  water, 
25.    Make  fourteen  days  before  use.    Contains  free 
chlorine,  hydrochloric,  nitric,  and  nitrous  acids,  and 
other  compounds  dissolved  in  water. 
Dose,  5  to  20  m. 

3.  Acidum  Hydrochloricum.— Hydrochloric 
Acid.  HCl. 

Source. — The  fumes  produced  by  the  action  of  sulphuric 
acid  on  chloride  of  sodium  are  dissolved  in  water. 

Characters. — A  colourless,  very  acid,  fuming  liquid. 
Sp.  gr.  1*16.    Contains  32  per  cent,  real  hydrochloric  acid. 

Incompatibles. — Lead  and  silver  salts,  alkalies  and  their 
carbonates. 

Preparations. 
1.    Acidum    Hydrochloricum  Dilutum. — 

Hydrochloric  acid,  8 ;  distilled  water,  18|.  Sp.  gr. 
1-052. 

Dose,  10  to  30  m. 
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2.  Acidum  Nitro-hydrochloricum  Dilutum, 

see  Nitric  Acid. 

4.  Acidum  Fliosplioricum  Concentratum. 

Concentrated  Phosphoric  Acid.  H3PO4. 

Source. — Boil  phosphorus  with  nitric  acid  and  water. 
3P,  +  2OHNO3  +  8H,0  =  I2H3PO,  +  20NO. 

Characters.— A  colourless  syrupy  liquid,  of  a  sour  tas'te. 
Sp.  gr.  1-5.    Contains  66'3  per  cent,  real  phosphoric  acid. 

Incompatibles. —  Calcium  preparations,  carbonate  of 
sodium. 

Dose,  2  to  5  m. 

Preparation. 
Acidum    Phosphor  icum    Dilutum.  —  Phos- 
phoric acid,  1 ;  distilled  water,  5|. 
Dose,  10  to  30  m. 

5.  Acidum  Aceticum. — Acetic  Acid.  HC.^H302. 
Source. — Obtained  from  wood  by  destructive  distillation 

and  purification. 

Characters. — A  colourless  liquid.  Sp.  gr.  1*044.  Con- 
tains 33  per  cent,  real  acetic  acid. 

Impurities. — Lead  and  copper,  sulphuric,  hydrochloric, 
and  sulphurous  acids. 

P^'eparations. 

1.  Acidum  Aceticum  Dilutum. — Acetic  acid, 
1  ;  distilled  water,  7. 

Dose,  1  ii.  dr.  to  1  A.  oz. 

2.  Oxymel. — Acetic  acid,  1  ;  water,  1  ;  honey,  8. 
Dose,  1  to  2  fl.  dr. 

6.  Acidum  Aceticum  Olaciale.  —  Glacial 
Acetic  Acid.  HC.HgO,. 

Source. — Distil  dry  acetate  of  sodium  with  strong  sul- 
phuric acid.    NaC,H302  +  H.SO,  =  HC,H30,  +  NaHSO,. 

Characters.  —A  colourless  very  acid  liquid,  crystallizing 
below  60°  F.  Sp.  gr.  1*058.  Contains  99  per  cent,  real  acetic 
.acid. 

7.  Acetum.— Vinegar.  HC.^H302. 

Source. — A  mixture  of  malted  and  unmalted  grain  is 
allowed  to  ferment ;  alcohol  (CgHgO),  and  carbonic  anhydride, 
which  escapes,  are  formed.  The  acetous  ferments,  Myco- 
derma  aceti  and  Mycoderma  Pastorianmn,  transfer  oxygen 
from  the  air  to  the  alcohol  thus: — C.^HgO  +  Og  =  HC2H3O2 + 
H,0. 
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Characters. — A  reddish- brown  liquid.  Sp.  gr.  1-017  to 
1-019.  Contains  about  5-41  per  cent,  real  acetic  acid.  The 
law  allows  the  addition  of  part  of  sulphuric  acid  to  be 
added  to  vinegar  to  preserve  it. 

Ingompatibles. — Lime,  all  alkalies  and  carbonates. 

Dose,  1  il.  dr.  to  1  A.  oz. 

8,  Acidum  Citricum.— Citric  Acid.  HgCeHjO,, 

Source. — Found  in  the  fruits  of  the  lime  {Citrus  her- 
gamia)  and  lemon  [Citrus  limonum).  Chalk  is  added  to  the 
boiling  juice,  usually  lemon  juice.  2H3C(iH507  +  SCaCOg  = 
Ca3(C6H507)2  +  3C02  +  3H20.  The  precipitated  citrate  of  cal- 
cium is  boiled  with  sulphuric  acid.  After  filtration  and  evapo- 
ration, citric  acid  crystallizes  out.  C2b^{GJlfiTj2  +  3H2SO4  = 
2H3C,HA  +  3CaS04. 

Characters. — Colourless  right  rhombic  prisms,  very 
soluble  in  water.  40  gfr.  to  1  fl.  oz.  of  water  make  a 
solution  the  same  strength  as  lemon  juice,  and  neu- 
tralize 57  gr.  of  bicarbonate  of  potassium,  48  gr. 
of  bicarbonate  of  sodium,  or  30  gr.  of  carbonate 
of  ammonium.  Citric  acid,  like  tartaric  acid,  is  often  used 
to  produce  an  effervescing  mixture  with  one  of  the  above 
carbonates,  the  two  solutions  being  mixed  immediately  before 
taking.  The  carbonic  acid  gas  which  causes  the  effervescence 
is  formed  thus  :— SKHCOg  +  IL^G^Ufi,  =  KgC.H-O,  +  3CO2  + 
3H2O. 

Incompatibles.— Tartrate  of  potassium,  alkaline  carbo- 
nates, acetates. 

Impurities. — Copper,  lead,  sulphuric  and  tartaric  acids, 
mineral  matters. 

Free  citric  acid  is  contahied  in  Limonis  Succus,  Syrupus 
Limonis,  Vinum  Quininse. 

Dose,  10  to  30  gr. 

9,  Acidum  Tartaricwm.— Tartaric  Acid.  H2C4 

Source.— Boil  acid  tartrate  of  potassium  with  carbonate 
of  calcium.  2KH,C,H406  +  CaC03  =  CaC^H^  +  K^CAOe  + 
H2O  +  CO2.  Chloride  of  calcium  is  now  added.  This  preci- 
pitates more  tartrate  of  calcium.  K2C4H4O6  +  CaCl2  = 
CaC4H406  +  2KC1.  The  tartrate  of  calcium  is  finally  de- 
composed with  sulphuric  acid.  CaCjH^Og  +  H2SO4  =  H2C4H40g 
+  CaS04.  Then  evaporate  the  fluid  to  sp.  gr.  1-21."  Sepa- 
rate the  sulphate  of  calcium  crystals  that  form.  Again 
evaporate,  tartaric  acid  crystallizes  out. 
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Charactees.— Colourless  opaque  rhombic  prisms,  longer 
than  those  of  citric  acid.  Very  soluble  in  water.  40  gr. 
neutralize  53  gv.  bicarbonate  of  potassium,  43  gv. 
of  bicarbonate  of  sodium,  or  28  gv,  of  carbonate  of 
ammonium. 

Incompatibles.— Salts  of  potassium,  calcium,  mercury, 
lead,  vegetable  astringents. 

Impueities. — Lead,  oxalic  acid,  lime,  and  tartrate  of 
potassium. 

Bose,  10  to  30  gv. 

iO.  Acidum  liacticum.— Lactic  acid.  HC3H5O3. 

SouECE.— Ferment  a  mixture  of  sugar,  sour  milk,  old 
cheese,  chalk,  and  water.  At  the  end  of  a  week  lactate  of 
calcium  is  formed.  It  is  separated  and  decomposed  with 
dilute  sulphuric  acid. 

Characters. — A  colourless  syrupy  liquid.  Sp.  gr.  1*21. 
Contains  about  75  per  cent,  of  real  lactic  acid.  Mixes  well 
with  water,  alcohol,  and  ether. 

Impurities.— Mineral  acids,  sugar,  lead,  and  iron. 

Preparation. 

Acidum  Lacticum  Dilutum.    Lactic  acid,  8 ; 
water,  17. 

Dose,  I  to  2  fl.  dr. 

Action  of  Sulphueic,  Nitric,  Hydrochloric, 
Phosphoric,  Acetic,  Citric,  Tartaric,  and 
Lactic  Acids. 

External. — All  these  acids  are  powerful  irritants 
when  applied  externally.  The  feeblest  is  citric.  Its 
concentrated  solution  has  no  action  on  the  sound 
skin,  but  is  irritant  to  mucous  membranes  and 
abraded  surfaces.  Tartaric  is  stronger  than  citric 
acid;  it  will  act  upon  the  unabraded  skin,  and 
applied  to  a  sore  it  produces  pain,  a  sensation  of 
burning,  and  considerable  vascular  dilatation.  The 
remaining  acids  are  very  powerful  irritants,  therefore 
even  weak  dilute  solutions  of  them  may  produce 
considerable  redness  and  perhaps  vesication,  and 
when  the  solution  is  strong  they  are  very  energetic 
paustics ;  sulphuric  and  phosphoric  acids,  having  a 
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powerful  affinity  for  water,  are  especially  active. 
Sulphuric  acid  leaves  tlie  carbon  untouched,  there- 
fore it  blackens  ;  nitric  stains  the  skin  a  deep  yellow, 
it  does  not  redissolve  the  albumen  it  precipitates, 
and  it  is  consequently  limited  in  its  area  of  action  ; 
nitro-hydrochloric  is  very  powerful ;  hydrochloric  is 
the  least  active  of  the  mineral  acids  ;  glacial  acetic 
acid  is  useful  when  a  limited  action  is  required.  All 
the  stronger  acids  unite  with  and  coagulate  al- 
bumen ;  hence  weak  solutions,  not  strong  enough  to 
form  a  slough,  which  by  its  separation  may  cause 
bleeding,  will,  by  coagulating  the  blood  and  so 
plugging  the  vessels,  and  by  coagulating  the  al- 
bumen in  the  tissues  and  so  constricting  the  vessels, 
act  as  astringents  and  haemostatics.  Dilute  solu- 
tions of  acids  are  cooling  to  the  flushed  skin  of  fever, 
therefore  they  are  called  refrigerants. 

Internal. — Mouth. — All  acids  have  a  peculiar 
taste,  and  give  rise  to  a  feeling  of  roughness  about 
the  teeth.  As  the  saliva  is  alkaline  they  increase 
the  amount  secreted,  consequently  by  keeping  the 
mouth  moist  they  allay  thirst. 

Stomach. — It  is  believed  that  if  given  durmg  a 
meal  acids  will  check  the  flow  of  gastric  juice,  as 
that  is  an  acid  secretion.  When  the  amount  of  acid 
secreted  by  the  gastric  mucous  membrane  is  deficient, 
acids  taken  after  a  meal,  when  all  that  the  stomach 
can  secrete  has  been  secreted,  aid  digestion. 

Intestine. — Acids  quickly  become  converted  into 
neutral  salts,  and  are  probably  absorbed  as  such. 
Some,  especially  sulphuric  (diluted),  preserve  in 
the  intestine  their  astringent  action.  They  increase 
the  amount  of  bile  poured  into  the  intestine,  and  are 
hence  cholagogues  ;  this  is  especially  the  case  with 
nitric  acid.  Nitro-hydrochloric  acid  is  a  very  com- 
plex compound ,  as  far  as  is  known  it  possesses  the 
action  of  mineral  acids  generally. 

Bemoie  effects. — Acids  may  render  the  blood  less 
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alkaline,  but  never  acid.  They  do  this  by  combining 
with  some  of  the  alkali  of  the  plasma.  Phosphoric 
acid  is  believed  to  increase  the  amount  of  phosphates 
in  the  red  blood-corpuscles.  The  administration  of 
hydrochloric  acid  will  increase  the  number  of  red 
corpuscles  in  chlorosis,  but  it  does  not  alter  the 
amount  of  haBmoglobin.  It  is  probable  that  in 
their  passage  through  the  liver  acids  check  the  for- 
mation of  urea.  The  reason  for  this  belief  is  that 
all  these  acids,  except  citric,  acetic,  tartaric,  and 
lactic,  are  excreted  in  the  urine  chiefly  as  ammoniacal 
salts.  Nitric  acid  is  stated  to  be  excreted  to  a  small 
extent  as  ammonia,  and  hence  slightly  to  increase 
the  alkalinity  of  the  urine.  Acetic,  citric,  and 
tartaric  acids  are  decomposed  in  the  blood,  alkaline 
carbonates  being  formed,  and  the  alkalinity  of  the 
urine  is  increased.  This  has  already  been  discussed 
{see  p.  120).  Lactic  acid  is  either  converted  into  a 
carbonate  of  an  alkali,  or  passed  out  as  carbonic  acid 
gas  in  solution  in  the  urine. 

Theeapeutics  of  Sulphueic,  Niteic,  Hydeo- 
CHLOEic,  Phosphoeic,  Acetic,  Citeic,  Tae- 
TAEic,  AND  Lactic  Acids. 

External. — Nitric  acid  is  more  often  used  as  a 
caustic  than  the  others,  for,  owing  to  their  great 
affinity  for  water,  it  is  difficult  to  limit  the  action  of 
sulphuric  and  phosphoric  acids  ;  and  the  remaining 
acids  are  not  so  powerful  as  nitric  acid.  It  is 
employed  to  destroy  warts,  condylomata,  unhealthy 
phagedaenic  sores,  cancrum  oris,  &c.  &c.  Glacial 
acetic  acid  is  used  for  small  warts  and  corns.  If  this 
causes  pain  it  may  be  diluted.  Very  diluted  solu- 
tions are  rarely  employed  for  their  irritant  effects ; 
at  some  bathing  establishments  acid  baths  are 
used,  but  it  is  not  proved  that  they  do  any  good. 
Any  well- diluted  acid,  especially  sulphuric,  may  be 
applied  to  check  slight  bleeding,  as  that  of  leech-bites, 
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piles,  &c.  Vinegar  can  always  be  obtained  ;  even  it 
should  be  diluted.  In  fever  the  skin  is  often  bathed 
with  vinegar  as  a  refrigerant,  and  very  dilute  sul- 
phuric acid  is  used  as  a  local  astringent  in  the 
sweating  of  phthisis. 

Internal. — Mouth. — As  acids  damage  the  teeth 
they  should  be  taken  through  a  glass  tube.  Lemon 
juice  or  citric  acid  itself  is  often  used  to  stimulate 
the  secretion  of  saliva,  and  hence  allay  the  thirst  of 
fever  patients.  Lemonade  is  a  favourite  drink  for 
this  purpose.  Lactic  acid  has  been  strongly  recom- 
mended to  dissolve  off  the  membrane  in  diphtheria, 
but  there  is  no  evidence  that  this  treatment  benefits 
the  patient.  Equal  parts  of  lactic  acid  and  water 
may  be  applied  with  a  mop,  or  a  spray  of  a  strength 
of  5j  to  I j  of  water  may  be  employed.  Very  dilute 
nitric  acid  has  been  used  for  the  same  purpose. 
Lactic  acid  is  often  applied  with  a  brush  in  tuber- 
culosis of  the  larynx,  and  in  some  cases  with  good 
results.  It  is  usual  to  begin  with  lactic  acid  50  per 
cent*,  water  25  per  cent.,  and  glycerine  25  per  cent. 
The  strength  of  the  solution  is  increased  till  at  last 
lactic  acid  alone  is  used.  Other  accessible  tuberculous 
ulcers — as  those  of  the  tongue  and  skin — may  be 
treated  in  the  same  way. 

Stomach  and  Intestines. — Hydrochloric  and  to 
a  less  extent  nitro-hydrochloric  acids  are  of  the 
greatest  value  to  that  variety  of  dyspepsia  in  which 
the  acidity  of  the  gastric  juice  is  deficient.  They 
should,  as  already  explained,  be  given  some  little 
while  after  a  meal.  A  very  usual  stomachic  mixture 
consists  of  dilute  nitro-hydrochloric  acid  combined 
with  tincture  of  nux  vomica  and  some  other 
stomachic,  as  compound  tincture  of  gentian.  Lactic 
acid  has  been  used  for  the  same  purpose.  Acids 
will  often  alleviate  that  form  of  indigestion  in  which 
the  patient  complains  of  acid  eructations  and  heart- 
burn. For  this  purpose  they  should  be  given  during 
a  meal  or  before  it.    They  then  check  the  excessive 
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secretion  of  acid  and  restrain  fermentation.  An  acid 
mixture  sometimes  benefits  the  indigestion  of 
pregnancy,  and  small  doses  of  hydrochloric  acid  may 
be  prescribed  during  typhoid  and  other  fevers, 
because  the  secretion  of  this  acid  is  much  diminished 
when  the  temperature  is  raised.  Vinegar  is  often 
drunk  to  reduce  obesity,  but  it  only  does  so  because 
a  long  course  of  any  acid  will  set  up  a  mild  gastritis, 
and  thus  hinder  the  digestion  and  absorption  of 
food.  Carbonic  acid,  taken  in  an  effervescing  mix- 
ture, is  a  common  and  very  efficacious  gastric 
sedative,  beneficial  therefore  in  painful  dyspepsia 
and  in  vomiting.  Dilute  sulphuric  acid  may  be  used 
as  a  haemostatic  in  bleeding  from  the  stomach  or 
intestines,  but  its  action  is  feeble.  It  is,  however, 
successful  as  an  astringent  in  many  cases  of  summer 
diarrhoea.  Nitric  and  nitro-hydrochloric  acids,  in- 
creasing the  amount  of  bile  poured  into  the  intestine, 
are  given,  and  sometimes  with  much  benefit,  when 
it  is  considered  that  dyspepsia  is  due  to  disordered 
function  of  the  liver. 

Remote  effects. — The  remote  effects  of  salts  of 
citric,  tartaric,  and  acetic  acids  have  already  been 
described  (p.  120).  They  are  due  to  the  increase  in  the 
alkalinity  of  the  blood  and  the  urine.  Phosphoric 
acid  is  often  given  to  weak,  sickly,  anemic  children 
with  the  view  of  improving  the  quality  of  the  red 
blood-corpuscles,  and  possibly  aiding  the  growth  of 
bones,  but  it  has  not  been  proved  to  have  any  great 
value.  The  same  may  be  said  of  the  vegetable  acids 
when  employed  for  scurvy,  and  of  lactic  and  phos- 
phoric acids  when  given  for  diabetes  ;  indeed,  the 
latter  is  said  to  do  harm.  Lime  juice  was  formerly 
a  popular  remedy  for  acute  rheumatism,  but  it  did 
little  if  any  good.  Sulphuric  acid  is  by  some  said  to 
be  anhidrotic  in  the  night  sweating  of  phthisis,  and 
had  some  reputation  as  a  remote  haemostatic,  but  it 
is  rarely  given  now  for  these  purposes.  Rohrig 
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found  that  acids  diminished  the  tracheal  secretion, 
and  some  physicians  find  that  they  diminish  the 
secretions  in  bronchitis.  We  thus  see  that  the 
remote  effects  of  all  acids,  except  citric,  tartaric,  and 
acetic,  are  unimportant 

Toxicology. 

All  these  acids  are  severe  gastro-intestinal  irritants 
when  given  in  toxic  doses.  Tartaric,  citric,  and  lactic  are 
very  rarely  taken  as  poisons.  The  symptoms  produced  by 
the  whole  class  are  severe  burning  pain  extending  from  the 
mouth  to  the  stomach,  excoriation  of  the  mouth  with  the 
formation  of  sloughs,  great  difficulty  in  swallowing,  vomiting 
of  dark  brown  coffee-coloured  material  and  shreds  of  mucus, 
intense  abdominal  pain  aggravated  by  the  slightest  movement, 
generally  obstinate  constipation,  but  if  the  bowels  are  open 
the  motions  are  dark,  from  the  blood  contained  in  them.  Some 
of  the  acid  generally  passes  down  to  the  larynx  and  causes 
swelling  of  that  organ,  and  consequently  dyspnoea  from 
obstruction  to  respiration.  The  patient  becomes  cold,  col- 
lapsed, and  covered  with  a  cold  sweat ;  his  pulse  is  very 
feeble,  and  he  suffers  from  great  thirst.  Post  mortem. — The 
mucous  membrane  of  the  mouth  and  gullet  is  softened  and 
corroded,  and  whitish-grey  sloughs  and  haemorrhages  may  be 
seen  here  and  there.  The  coats  of  the  stomach  are  softened. 
It  is  often  contracted,  and  it  may  be  perforated,  the  aperture 
being  irregular.  If  the  acid  escapes  into  the  peritoneal  cavity, 
it  may  act  on  almost  any  of  the  abdominal  organs.  Should 
the  patient  have  lived  long  enough,  there  may  be  corrosion 
and  inflammation  of  parts  of  the  small  intestine.  The 
mucous  membrane  of  the  throat  and  larynx  is  inflamed  and 
swollen. 

Treatment. — Alkalies  should  be  given  at  once,  e.g.  soap 
and  water,  lime  water,  magnesia,  washing  soda ;  and  then 
demulcents,  as  milk,  white  of  egg,  oil,  linseed  tea.  Do  not 
use  the  stomach-tube  if  sulphuric  acid  has  been  taken,  other- 
wise wash  out  the  stomach.  Morphine  may  be  injected  sub- 
cutaneously  for  the  pain,  and  brandy  subcutaneously  for  the 
collapse. 

Class  II. 

1.  Acidum  Siilpliiiro sum.— Sulphurous  Acid. 
H2SO3. 

Source. — Sulphuric  acid  is  heated  with  charcoal,  and  the 
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resulting  sulphurous  anhydride  is  dissolved  in  water.  4H2SO4 
+  C2  =  4S02+2C02  +  4H20. 

Characters. — A  colourless  liquid  with  a  sulphurous 
odour.  Sp.  gr.  1-025.  Contains  6-4  per  cent,  of  real  sul- 
phurous acid. 

Impurities. — Sulphuric  acid,  mineral  matters. 

Dose,  I  to  1  fl.  dr.    Best  given  in  Mistura  Amygdalae. 

Action. 

External. — Sulphurous  acid  is  strongly  deoxidiz- 
ing, and  as  it  takes  up  oxygen  so  easily  from  organic 
bodies,  it  readily  decomposes  them,  becoming  itself 
converted  into  sulphuric  acid,  and  hence  is  irritant, 
but  not  violently  so,  for  the  amount  of  sulphuric  acid 
in  proportion  to  the  water  is  slight.  It  is  a  disin- 
fectant and  deodorant ;  for,  in  virtue  of  its  property 
of  absorbing  oxygen,  it  destroys  micro-organisms  and 
arrests  fermentation.  When  applied  to  the  skin  it  is 
a  parasiticide. 

Internal. — It  is  believed  to  act  as  a  disinfectant 
in  the  stomach  and  intestines,  but  it  is  very  doubtful 
whether  enough  of  it  to  have  any  appreciable  action 
in  this  direction  can  be  safely  taken. 

Theeapeutics. 

External. — Sulphurous  acid  is  chiefly  used  as  an 
antiseptic,  disinfectant,  and  deodorant;.  Sulphurous 
anhydride  is  employed  as  a  disinfectant  for  a  sick 
room  after  a  patient  with  an  infectious  disease  has 
been  in  it.  The  chimneys  and  windows  should  be 
stopped  up.  A  quarter  to  half  a  pound  or  more  of 
flowers  of  sulphur  is  placed  in  an  earthenware  vessel 
and  lighted.  The  door  is  shut,  and  the  cracks 
around  it  pasted  over.  The  room  should  be  left 
untouched  for  six  hours.  Generally  not  enough  sul- 
phur is  burnt  for  this  method  to  be  efficacious. 
Sulphurous  acid  (5ij  to  of  water)  is  locally  ap- 
plied to  cure  ringworm.  Foul  sores  may  be  washed 
with  it. 
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Internal. — Sulphurous  acid  is  sometimes  given 
internally  with  the  object  of  preventing  abnormal 
fermentation  in  the  stomach  and  intestines  in  cer- 
tain varieties  of  dyspepsia,  but  there  is  no  clinical 
proof  that  it  can  do  this,  and  it  should  be  remem- 
bered that  it  is  possible  it  may  do  harm  by  impeding 
the  action  of  the  normal  ferments. 

2.  Acidum  Boricum,— Boric  Acid.  H3BO3.  Syn- 
onym.— Boracic  acid. 

Source. — Native,  or  made  by  the  action  of  sulphuric  acid 
on  borax. 

Characters. — Colourless,  pearly,  lamellar  crystals,  feebly 
acid.  Solubility. — 1  in  25  of  cold  water  ;  1  in  3  of  boiling 
water  ;  1  in  5  of  glycerine  ;  1  in  16  of  spirit.  The  solubility  of 
boric  acid  is  greatly  increased  by  the  addition  of  borax. 

Dose,  5  to  30  gr. 

Pre]3aration. 

Unguentum  Acidi  Borici. — Boric  acid,  1 ;  soft 
paraffin,  4  ;  hard  paraffin,  2. 

3.  Borax.— Biborate  of  Sodium.  Na2B,O„10H2O. 
Source. — Boil  together   boric  acid   and   carbonate  of 

sodium.    Also  found  native. 

Characters. — Large  six-sided  flattened  prisms,  alkaline, 
with  a  sweetish  taste.  Solubility. — 1  in  22  of  cold  water  ; 
1  in  1  of  glycerine ;  not  in  alcohol. 

Dose,  5  to  40  gr. 

Preparations. 

1.  Glycerinum  Boracis. — Borax,  1 ;  water,  2  ; 
glycerine,  4. 

2.  Mel  Boracis. — Borax,  2  ;  glycerine,  1 ;  clari- 
fied honey,  16. 

Action  of  Boeic  Acid  and  Bokax. 

External. — Both  boric  acid  and  borax  have  the 
power  of  destroying  micro-organisms,  and  are  thus 
disinfectant  and  antiseptic,  but  their  exact  value 
has  not  been  satisfactorily  determined.  The  action 
is  extremely  local.     Solutions  of  boric  acid  will 
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relieve  itching.  Ndther  substance  produee^  any 
irritation. 

Internal. — Borax  and  boracic  acid  check  the  actioii 
of  saliva  on  starch,  but,  if  anything,  they  increase  the 
action  of  the  gastric  juice  and  the  pancreatic  secretion. 
Large  amounts,  however,  slightly  retard  digestion, 
and  still  larger  are  gastro-intestinal  irrita.nts.  Boric 
acid  is  rapidly  eliminated  in  the  urine  ;  it  is  said  to 
increase  the  urea  and  the  quantity  of  urine.  Large 
doses  diminish  the  acidity  of  this  fluid.  It  is  also 
excreted  in  the  saliva,  sweat,  and  faeces,  and  it  is 
stated  in  rare  cases  to  cause  abortion.  In  exceptional 
instances,  when  large  quantities  have  been  applied 
to  raw  surfaces  or  mucous  membranes,  reduction  of 
temperature,  depression  of  spirits,  feeble  pulse,  ecchy- 
moses,  and  vomiting  have  supervened. 

Theeapeutics  of  Boeic  Acid  and  Boeax. 

As  they  do  not  irritate,  both  these  substances 
are  largely  used  to  keep  wounds,  ulcers,  and  sores 
sweet.  The  action  is  so  local  that  they  cannot  be 
used  to  dress  cavities.  Boracic  lint  is  much  em- 
ployed to  dress  wounds.  It  is  made  by  passing  lint 
through  a  hot  saturated  solution  of  boric  acid. 
Boracic  cotton  wool  is  made  the  same  way.  Lister's 
boric  acid  ointment  consists  of  boric  acid  1  part, 
white  wax  1  part,  paraffin  2  parts,  almond  oil  2  parts. 
A  saturated  solution  of  boric  acid  (4  per  cent.),  or  a 
watery  solution  of  1  in  40  of  the  patented  prepara- 
tion boroglyceride  {see  p.  251),  may  be  employed  as 
an  antiseptic  wash.  Such  solutions  are  used  for 
ozEena,  vaginitis,  urethritis,  foetid  perspiration  of  the 
feet,  and  ophthalmia.  Colitis  is  often  benefited  by 
washing  out  the  large  bowel  with  a  couple  of  pints  of 
a  saturated  solution  of  boric  acid  ;  sometimes  tannic 
acid  is  added.  Lister's  ointment,  or  an  ointment  of 
boroglyceride,  may  be  used  for  pruritus,  sunburn,  &c. 
Powdered  boracic  acid  blown  into  the  ear  is  very 
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useful  in  foetid  discharges  from  it.  Thompson's 
fluid  (borax,  1  oz.  ;  glycerine,  2  fl.  oz.  ;  water,  2  fl. 
oz.),  in  the  proportion  of  |  fi.  oz.  to  4  fl.  oz.  of  warm 
water,  is  commonly  employed  to  wash  out  the  bladder 
in  cystitis.  The  glycerine  and  the  honey  of  borax 
are  excellent  applications  for  aphthous  states  of  the 
mouth,  especially  in  children.  The  following  is  a 
good  wash  for  the  mouth : — Glycerine  of  borax,  3j  ; 
tincture  of  myrrh,  10  nx;  water  to  §j. 

Borax  has  been  given  in  epilepsy,  and  its  use  is 
gaining  ground.  It  is  often  prescribed  with  advantage 
in  combination  with  bromides,  but  it  is  decidedly  in- 
ferior to  them,  although  in  exceptional  cases  it  may 
succeed  when  they  have  failed.  As  it  is  an  antiseptic 
it  has  been  given  internally  in  typhoid  fever  and 
phthisis,  but  with  doubtful  benefit.  Taken  internally 
it  is  said  to  relieve  irritability  of  the  bladder.  In  rare 
cases  its  use  has  caused  either  psoriasis,  a  papular 
eruption  especially  marked  near  the  elbows,  an  ery- 
thematous rash,  or  eczema.  Nausea,  loss  of  appetite, 
vomiting,  and  diarrhoea  may  be  produced.  It  has  no 
effect  on  the  intelligence.  The  taste  is  best  covered 
with  syrup  of  orange  peel.  Boric  acid  is  not  employed 
internally  in  medicine. 

Boro-g*lyceride.— (Not  official.) 

Source. — Heat  92  parts  of  glycerine  with  62  of  boric 

acid. 

Characters. — A  tough  deliquescent  mass,  readily  soluble 
in  water  and  alcohol. 

Action  and  Theeapeutics. 

It  is  a  powerful  antiseptic,  and  has  been  used  as 
a  dressing  for  wounds  {see  p.  250). 
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GROUP  XII. 

CAKBON  AND  ITS  COMPOUNDS. 
Class  I. — Carbon. 
CARBO. 

Carbon.    Symbol,  C.    Combining  weight,  12. 
Carbon  is  official  in  three  forms  : 

1.  Carbo  Animalis.  Synonyms, — Animal  char- 
coal ;  Bone-black. 

Source. — Expose  bones  to  red  heat  without  access  of  air, 
and  then  powder  them. 

Characters. — Greyish-black  coarse  powder.  Insoluble 
in  water.  Contains  pure  carbon  10  per  cent. ;  the  residue 
consists  chiefly  of  phosphate  and  carbonate  of  calcium. 

2.  Carbo  Animalis  Purilicatiis. — Purified 
Animal  Charcoal. 

Source. — Digest  animal  charcoal  with  dilute  hydrochloric 
acid.  Filter,  wash,  and  heat  the  residue  to  redness  in  a  closed 
crucible. 

Characters. — A  black,  inodorous,  tasteless  powder. 
Should  contain  no  salts. 

Dose,  20  to  60  gr. ;  §  oz.  or  more  as  an  antidote. 

3.  Carbo  liigni. — Wood  Charcoal. 
Source. — Wood  charred  without  access  of  air. 
Characters. — Black,  brittle,  porous  masses,  the  shape  of 

the  wood. 

Dose,  20  to  60  gr. 

Preparation. 
Cataplasma  Carbonis. — Wood    charcoal,    1  ; 
linseed  meal,  3  ;   bread  crumb,  4  ;  boiling  water,  20. 
Half  the  charcoal  to  be  mixed,  the  other  half  sprinkled 
on  the  surface. 

Action. 

External. — Dry  charcoal  absorbs  gases  and  con- 
denses them  within  its  pores.  It  thus  absorbs  oxygen, 
and  hence  has  an  oxidizing  power,  parting  with  the 
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absorbed  oxygen  to  oxidize  organic  and  other  sub- 
stances. Therefore  it  is  disinfectant  and  deodorant. 
It  attracts  and  oxidizes  colouring  matters,  and  con- 
sequently decolorizes  them. 

Internal. — It  has  no  known  internal  action,  for 
it  can  only  absorb  gases  when  dry,  and  it  is  quickly 
wetted  when  taken  internally.  It  is  passed  in  the 
f^ces  unchanged. 

Therapeutics. 
External. — Charcoal  has  been  recommended  as  an 
antiseptic  and  deodorant  for  foul  ulcers,  &c.,  but  it 
is  of  very  little  use,  for  the  discharges  soon  moisten 
it.  For  the  same  reason  the  poultice,  although  some 
of  the  charcoal  is  put  on  dry,  is  a  bad  preparation. 
Charcoal  is  used  in  pharmacy  as  a  decolorizing 
agent. 

Internal. — It  has  been  given  as  a  powder,  as 
lozenges,  and  as  biscuits,  with  the  object  of  prevent- 
ing fermentation  in  the  stomach,  but  it  cannot  be  any 
use  after  it  is  wetted.  Garrod  has  shown  that  a 
tablespoonful  or  larger  doses  of  charcoal  frequently 
repeated,  are  antidotes  against  most  active  vegetable 
poisons,  as  opium,  nux  vomica,  and  aconite,  for  char- 
coal seems  to  have  a  special  attraction  for  alkaloids. 
Animal  charcoal  is  the  best  form  to  give  as  an  anti- 
dote.   Charcoal  is  used  as  a  tooth  powder. 

Class  II. — Ethylic  Alcohol,  Amylic  Alcohol,  Ether,  and 
Chloroform. 

We  know  very  little  about  the  action  of  amylic  alcohol, 
but  all  the  other  substances  produce  local  anaesthesia  by 
evaporation.  They  are  rubefacient  if  their  vapour  is  confined. 
The  stomach,  heart,  and  central  nervous  system  are  first 
stimulated  and  then  depressed  by  them. 

AI.C0H01.  ETHYI.ICUM. 

Ethyhc  Alcohol.  C2H5,OH. 
Ethylic  alcohol  is  official  in  the  six  following  forms : 
1.  Alcohol  Ethylicuin.    Synonyms,— B]^ivits  of 


254 


MATEEIA  MEDICA 


wine ;  Absolute  alcohol  (this  is  an  incorrect  name).  Often 
called  "  alcohol." 

SouECE. — Macerate  rectified  spirit  with  carbonate  of 
potassium  to  remove  the  water,  then  again  with  freshly  fused 
chloride  of  calcium,  and  distil. 

Characters. — A  colourless  fluid  free  from  odour.  Sp. 
,gr.  0-797  to  0-8.  Contains  98  to  99  per  cent,  alcohol,  1  to  2 
per  cent,  water.    Boils  at  173*6°  F.    Entirely  volatilized. 

Impurities. — Eesins  or  oils,  detected  by  turbidity  on 
dilution.  Water  giving  a  blue  colour  with  anhydrous  sulphate 
of  copper. 

Used  to  make  chloroform  and  Liquor  Sodii  Ethylatis. 

2.  Spiritus  Rectificatiis.  —  Eectified  Spirit.* 
Htliylic  Alcohol,  84  per  cent. ;  Water,  16  per  cent. 

Source. — Yeast  is  added  to  a  moderately  dilute  saccharine 
fluid.  The  mixture  is  kept  at  between  70°  and  80°  F.  Car- 
bonic acid  is  given  o^,  and  alcohol  is  formed  and  distilled  over. 
CgH,  A  =  2C2H5,OH  +  2CO2. 

Characters.  —A  colourless  fluid  with  a  burning  taste  ;  it 
burns  with  a  blue  flame. 

Impurities. — Water,  resins,  oils,  amylic  alcohol, 

3.  Spiiitus  Tenuior.-Ethylic  Alcohol,  49 

per  cent. ;  Water,  51  per  cent.    Synonym. — Proof  spirit. 

Source. — Mix  5  parts  of  rectified  spirit  with  3  parts  of 
water. 

Characters. —  It  looks  like  rectified  spirit.  Sp.  gr.  0*92. 
Impurities. — The  same  as  of  rectified  spirit. 

4.  Spiritus  Vini  Oallici.  Synonyjn.—Fiench 
brandy. 

Source. — Spirits  distilled  from  French  wine. 

Characters. — Light  sherry  colour,  peculiar  flavour. 
Contains  48  to  56  per  cent,  of  absolute  alcohol,  with  a 
volatile  oil  and  several  ethers. 

Pre2m7'atio7i. 

Mistura  Spiritus  Vini  Gallici.  Synonym. — 
Egg  flip.  Beat  up  the  yolks  of  two  eggs  with  half  an 
ounce  of  sugar.  Then  add  of  brandy  and  cinnamon 
water,  each  4  fl.  oz. 

Dose,  1  to  2  il.  oz. 


*  In  this  book,  unless  otherwise  stated,  the  word  "  spirit " 
means  rectified  spirit. 
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5.  Vinum  Xericiim.  Synony^n—Bheny. 
Characters. — Pale  yellowishrbrown   colour.  Contains 

about  17  per  cent,  of  absolute  alcohol,  with  oils, 
colouring  matters,  &c.,  and  water.  Used  to  make  all  Vina 
except  the  two  made  with  orange  wine. 

6.  Vmuin  Aurantii. — Orange  Wine. 

Source. — Made  by  fermentation  of  a  saccharine  solution 
to  which  the  fresh  peel  of  bitter  orange  is  added. 

Characters. — Contains  about  1 1  per  cent,  of  absolute 
alcohol.    Used  to  make  Vinum  Ferri  Citratis  and  Vinum 


Amount  of  Absolute  Alcohol  by  Weight  in  various  important 
Substances. 

Alcohol  Ethylicum 
Alcohol  (U.S.P.)  . 
Spiritus  Eectificatus 
Spiritus  Vini  Gallici 
Whisky 

Eum,  Gin,  Strong  Liqueur 
Alcohol  Dilutum  (U.S.P.) 
Spiritus  Tenuior  . 
Vinum  Album  Fortius  (U.S.! 
Port 

Sherry  and  Madeira 
Champagne  . 
Burgundy 
Hock  . 
Claret  . 

Vinum  Album  (U.S.P.) 
Vinum  Aurantii  . 
Cider  . 

Strong  Ale  or  Stout 
Beer  and  Porter  . 
Koumiss 


contains 

98  to  99  per  cent. 

91 

84 

48  to  56 

44  to  50 

40  to  50 

54-5 

49 

20  to  25  \] 

15  to  25 

15  to  20 

10  to  13 

10  to  13 

10  to  12 

8  to  12 

10  to  12  „ 

10  to  12 

6  to  9 

5  to  9 

2  to  5 

Ito  3 

Action  of  Alcohol, 
External. — It  is  a  powerful  antiseptic,  preventing 
the  formation  of  and  killing  putrefactive  bacteria. 
If  applied  to  the  skin,  alcohol  quickly  evaporates. 
It  therefore  cools  the  skin,  which  consequently 
becomes  pale  from  the  contraction  of  the  small 
vessels ;   owing  to   this  less  sweat   is  secreted. 
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Alcohol  is  thus  refrigerant,  astringent,  and  anhidrotic. 
But  if  evaporation  is  prevented  in  any  way,  such  as 
by  a  watch-glass  or  a  piece  of  gutta  percha,  or  the 
alcohol  is  rubbed  in,  it  quickly  absorbs  water  from 
the  skin,  and  thus  hardens  it.  Having  passed 
through  the  epidermis  it  dilates  the  vessels,  causes 
a  feeling  of  warmth,  and  produces  a  rubefacient 
effect.  It  has  the  power  of  coagulating  albumen, 
but  the  coagulum  quickly  redissolves.  It  extracts 
water  from  all  tissues. 

Internal. — Mouth, — When  concentrated  alcohol 
produces  a  feeling  of  warmth,  or  often  even  a  burn- 
ing sensation,  in  the  mouth.  If  held  there  for  some 
time  the  albumen  of  the  superficial  tissues  is  coagu- 
lated, and  the  mucous  membrane  becomes  whitish, 
congested,  and  opaque,  but  this  appearance  soon 
disappears,  as  the  coagulum  is  redissolved  by  the 
fluids  of  the  tissues.  Directly  the  alcohol  is  put  in 
the  mouth  there  is  an  increased  flow  of  saliva,  and 
the  pulse  may  be  quickened  ;  these  results  are  reflex, 
for  they  occur  before  there  is  time  for  the  alcohol  to 
be  absorbed.  Alcohol  has  a  slight  local  anaesthetic 
effect. 

Stomach, — Here  also,  if  the  alcohol  is  sufficiently 
concentrated,  there  is  a  sensation  of  warmth  or  even 
of  burning.  If  only  small  quantities  are  given,  the 
gastric  vessels  dilate,  the  mucous  membrane  becomes 
red,  and  there  is  an  increased  secretion  of  gastric 
juice.  All  this  can  be  seen  to  happen  in  cases  of 
gastric  fistula.  The  result  of  these  effects  is  that 
the  appetite  is  sharpened,  and  this  explains  the 
custom  common  with  many  people  of  taking  a  little 
alcohol  immediately  before  meals,  and  also  the 
common  experience  that  alcohol  taken  during  meals 
aids  digestion.  It  also  increases  the  activity  of  the 
gastric  movements  and  promotes  absorption.  Thus 
there  are  several  ways  in  which  moderate  doses  of 
alcohol  may  help  the  digestive  process,  and  Binz 
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has  actually  demonstrated,  by  removing  the  gastric 
contents  at  stated  times  after  a  meal,  that  alcohol 
aids  digestion,  and  by  giving  iodide  of  potassium  he 
showed  that  it  increased  the  rapidity  of  absorption. 
In  some  cases  it  produces  local  anaesthesia  in  the 
stomach,  and  so  it  may  relieve  gastric  pain.  It  is  to 
a  slight  extent  decomposed  into  aldehyde  and  acetic 
acid,  and  consequently  some  of  the  pepsin,  peptones, 
and  proteids  are  precipitated.  This  hinders  digestion, 
but  usually  not  sufficiently  to  outdo  the  aid  due  to 
the  vascular  dilatation,  the  increased  secretion,  and 
the  greater  movement.  The  effect  of  large  doses 
is  very  harmful.  The  activity  of  the  gastric  juice 
is  destroyed,  the  gastric  walls  are  inflamed,  large 
quantities  of  mucus  are  poured  out,  and  if  the  over- 
indulgence is  continued  chronic  gastritis  ensues,  the 
gastric  glands  atrophy,  and  consequently  we  get  the 
permanent  dyspepsia  of  drunkards. 

A  single  dose  of  alcohol  introduced  into  the 
stomach  in  a  concentrated  form,  e.g.  neat  brandy, 
immediately  produces  important  reflex  effects.  The 
heart  beats  more  rapidly  and  more  forcibly,  the 
vessels  of  the  whole  body  dilate,  especially  those  of 
the  skin  ;  hence  there  is  a  feeling  of  warmth.  The 
blood-pressure  rises.  These  reflex  effects  are  well 
seen  in  the  immediate  restoration  of  a  fainting  per- 
son by  the  ingestion  of  a  single  dose  of  brandy. 
Dilute  alcohol,  e.g.  beer,  does  not  produce  them. 
They  are  quickly  followed  by  the  effects  of  alcohol 
upon  the  circulation  due  to  its  presence  in  the  blood 
after  absorption. 

Intestines. — Here  alcohol  has  a  slight  astringent 
effect,  and  consequently  it  may  check  diarrhoea. 

Blood. — Alcohol  is  absorbed  more  largely  by  the 
blood-vessels  than  the  lacteals.  It  first  increases  and 
then  diminishes  the  amoeboid  movements  of  the  white 
blood-corpuscles.  It  so  acts  on  tbe  red  corpuscles 
as  to  prevent  oxyhasmoglobin  from  readily  yielding 
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up  its  oxygen,  and  so  it  diminishes  the  oxidation 
of  the  tissues.  This,  in  habitual  drinkers  of  large 
quantities  of  alcohol,  may  lead  to  an  imperfect  com- 
bustion of  fat,  consequently  it  accumulates  in  the 
tissues,  and  obesity,  which  is  often  increased  by  the 
amount  of  saccharine  matters  alcoholic  liquids  con- 
tain, results.    The  skin  acquires  a  velvety  feeling. 

Alcohol  is  slightly  antipyretic,  lowering  the  tem- 
perature in  fever.  This  is  chiefly  due  to  cutaneous 
vascular  dilatation  and  rapidity  of  circulation,  but 
also  slightly  perhaps  to  general  diminished  oxidation. 

A  litre  of  Rhine  wine  of  average  strength  produces 
by  its  oxidation  about  as  much  heat  as  five  or  six 
tablespoonfuls  of  olive  oil.  Neither  the  intake  of 
oxygen  nor  the  output  of  carbonic  acid  gas  is  altered 
by  alcohol,  therefore  as  it  has  been  oxidized  in  the 
body  it  saves  the  tissues  and  is  a  food.  Repeated 
observations  have  shown  the  proof  of  this,  for 
moderate  doses  of  alcohol  diminish  the  output  of 
urea  and  uric  acid  6  or  7  per  cent.  ;  and  that  it  is  a 
food  is  also  proved  by  the  fact  that  the  weight  of 
the  body  may  be  maintained  if  a  large  amount  of 
alcohol  is  taken,  even  if  the  rest  of  the  food  is  very 
small  in  amount. 

If  only  moderate  doses  are  drunk,  very  little 
alcohol  leaves  the  body  in  the  urine  ;  with  large 
doses  the  case  is  different. 

Circulation, — The  effects  upon  the  circulation 
reflexly  produced  by  stimulation  of  the  mouth  and 
stomach  have  already  been  mentioned.  After  al- 
cohol is  absorbed  it  influences  the  heart  markedly. 
It  beats  more  powerfully  and  more  rapidly,  the 
pulse  becomes  fuller ;  these  results  are  due  to  the 
peripheral  arterial  dilatation  and  to  a  stimulating 
effect  on  the  accelerator  nerves.  The  vaso-motor 
system  is  acted  upon,  all  the  vessels  of  the  body 
dilate,  especially  those  of  the  skin;  therefore,  if  he 
previously  felt  cold,  the  person  who  has  taken  the 
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alcohol  feels  warm.    The  blood-pressure  rises,  the 

increased  action  of  the  heart  more  than  compensating 
for  the  vascular  dilatation.  The  direct  effects  of 
alcohol  on  the  circulation  after  absorption  appear 
more  slowly  and  last  longer,  but  they  are  clearly 
similar  to  those  due  to  the  reflex  stimulus  from  the 
stomach,  and  therefore  they  continue  them.  The  re- 
sult of  the  increased  circulation  through  the  various 
organs  is  that  they  work  to  greater  advantage  ;  hence 
the  mental  faculties  are  brightened  for  a  time,  the 
muscular  strength  seems  increased,  more  urine  is 
passed,  and  the  skin  perspires.  The  person  who  has 
taken  the  alcohol,  in  fact,  usually  feels  generally 
better  for  it.  This  is  by  no  means  always  so  ;  some 
persons  have  a  headache  or  feel  very  sleepy  immedi- 
ately after  alcohol.  This  is  probably  because  the 
vessels  of  the  abdomen  or  skin  have  dilated  so 
excessively  that  almost  all  the  blood  in  the  body  is 
in  them,  and  consequently  there  is  very  little  in  the 
brain.  There  are  many  individual  peculiarities  in 
the  efifects  of  alcohol. 

It  has  been  repeatedly  proved  that  these  good 
results  are  but  transitory.  The  heart,  although  at 
first  stimulated,  is  more  exhausted  after  the  stimu- 
lation has  passed  off  than  it  was  before.  This  is 
true  also  of  all  the  organs  of  the  body  stimulated  by 
the  increased  circulation  induced  by  alcohol.  In 
many  campaigns  and  arctic  expeditions  it  has  been 
found  that  although  at  first  the  men,  after  taking 
alcohol,  could  do  more  work,  yet  soon  they  felt  so 
tired  and  exhausted,  that  on  the  whole  they  could  do 
much  more  without  than  with  the  alcohol.  Larg'e 
doses  of  alcohol  do  not  stimulate  the  heart  at  all ; 
they  paralyse  it,  both  reflexly  from  the  stomach  and 
after  absorption.  Enormous  doses  poured  into  the 
stomach  kill  almost  immediately  by  reflex  action. 
A  drunkard  who  is  *^  dead  drunk  "  is,  accurately 
speaking,  one  who  is  killed  by  the  paralysing  effect 
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of  alcohol  on  the  heart,  but  the  phrase  is  often 
applied  to  any  one  who  is  very  drunk. 

Shin. — Alcohol  is  a  mild  diaphoretic,  partly 
because  of  its  vaso-dilator  action,  and  perhaps  also 
because  of  some  direct  influence  on  the  sweat-glands. 
As  just  mentioned,  the  cutaneous  vascular  dilatation 
leads  to  a  feeling  of  warmth  if  the  patient's  cutaneous 
vessels  were  previously  contracted  from  cold.  It  may 
be  that  part  of  the  antipyretic  power  of  alcohol  is 
due  to  increased  radiation  from  the  dilated  vessels, 
and  also  to  evaporation  of  the  increased  amount  of 
sweat.  If  a  person  is  in  a  cold  atmosphere,  alcohol, 
by  increasing  the  radiation  from  the  skin,  leads  to 
the  loss  of  so  much  heat  that  he  may  die  from  cold, 
although  at  first  the  increased  cutaneous  circulation, 
making  him  feel  warmer,  gives  him  a  delusive  feel- 
ing of  warmth. 

Kidneys. — But  little  alcohol  is  passed  in  the 
urine,  still  less  by  the  lungs  and  skin,  and  none  in  the 
milk.  Most  of  it  is  oxidized  in  the  body.  It  acts  as 
a  mild  diuretic  ;  probably  this  is  a  secondary  result 
of  its  vascular  effects. 

Nervous  system. — Unless  the  dose  be  very  large 
the  whole  nervous  system  is  stimulated,  perhaps  to 
a  slight  extent  directly,  but  chiefly  as  a  secondary 
result  of  the  vascular  dilatation  and  cardiac  stimula- 
tion. The  highest  functions  are  most  afi'ected.  The 
person  who  has  taken  the  alcohol  talks  more  fluently 
and  brilliantly,  his  wits  are  sharpened,  he  has  a 
feeling  of  strength.  If  the  dose  has  been  large,  the 
stage  of  exaltation  of  these  or  any  other  functions 
quickly  passes  into  one  of  depression,  the  highest 
functions  being  affected  first,  and  the  stimulation 
and  depression  of  function  proceed  regularly  from 
the  highest  to  the  lowest.  The  action  of  alcohol 
thus  illustrates  both  the  fact  that  stimulation  is 
usually  succeeded  by  depression,  and  also  the  "  law 
of  dissolution,"  which  (p.  96)  states  that  functions 
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which  have  appeared  latest  in  the  animal  series  or 
the  individual  are  the  most  easy  to  influence,  those 
which  have  appeared  earlier  are  less  easy  to  influ- 
ence ;  and  so  by  regular  sequence  till  we  arrive  at 
those  functions  which  are  first  developed,  which  are 
the  last  to  be  influenced.  The  stimulation  and  sub- 
sequent depression  of  function  therefore  proceed 
in  a  descending  scale  from  the  highest  or  least 
firmly  fixed  function  to  the  lowest  or  most  firmly 
fixed.  Thus  the  power  of  judgment  is  abolished 
very  early  by  alcohol ;  this  is  so  while  the  imagina- 
tion, the  emotions,  and  the  power  of  speech,  still 
remain  stimulated  ;  but  soon  the  power  of  imagina- 
tion goes,  the  patient  loses  all  command  over  his 
emotions,  he  cries  and  laughs  irregularly,  but  this 
soon  stops.  He  next  begins  to  lose  control  over  his 
speech,  talking  incoherently  and  thickly  ;  shortly 
afterwards  he  cannot  talk  at  all,  but  can  only  make 
a  noise.  Muscular  movements,  which  are  not  so 
highly  developed  as  those  of  speech,  are  next  af- 
fected ;  delicate,  lately  developed  movements,  as 
writing,  feeding  himself,  &c.,  are  for  a  time  performed 
incoordinately,  but  soon  they  are  paralysed.  Next 
the  muscular  movements  developed  before  these  are 
implicated,  and  the  patient  cannot  undress  himself 
or  walk  straight,  and  incoordination  of  these  move- 
ments passes  into  the  inability  to  do  them  at  all. 
Next  the  activity  of  the  reflex  centres  of  the  cord  is 
abolished,  the  patient  passes  his  urine  and  faeces 
under  him.  Then  the  respiratory  centre,  which  was 
previously  stimulated,  becomes  paralysed,  breathing 
is  difficult,  and  the  face  is  livid.  Lastly,  the  heart, 
which  was  also  at  first  stimulated,  is  paralysed,  and 
the  patient  dies.  The  depression  of  the  reflex  centres 
of  the  cord  accounts  for  the  fact  that  injuries  which 
would  kill  a  sober  man  do  not  kill  a  drunken  one, 
for  the  heart  and  respiration,  owing  to  the  general 
central  depression,  are  not  affected  reflexly  by  them. 
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Theeapeutics. 

External. — Four  parts  of  rectified  spirit  to  one 
of  water  form  the  Lotio  Spiritus  of  many  pharma- 
copoeias. Bags  or  lint  dipped  in  it  are  applied  to 
sprained  joints,  hruises,  &c.  The  alcohol  evaporates, 
cools  the  part,  consequently  the  vessels  contract,  and 
inflammation  may  thus  be  checked.  At  the  same 
time  the  local  anaesthetic  effect  of  the  cold  relieves 
the  pain.  In  a  similar  way  many  varieties  of  head- 
ache may  be  soothed  by  bathing  the  forehead  with 
eau  de  Cologne.  Brandy  or  some  other  form  of 
alcohol  is  often  used  to  bathe  the  skin  in  order  to 
harden  it  by  abstraction  of  water,  and  thus  prevent 
the  formation  of  bedsores  or  cracked  nipples.  Spirit 
lotions  dabbed  on  the  skin  may,  by  means  of  the 
local  vascular  contraction  produced,  stop  sweating. 
Alcohol  rubbed  in,  as  in  the  use  of  Linimentum 
Camphorae,  is  commonly  employed  for  its  rubefacient 
effect,  to  aid  the  absorption  of  inflammatory  products 
and  to  relieve  pain,  as  in  chronic  rheumatism, 
myalgia,  &c. 

Internal. — Mouth. — A  little  brandy  held  in  the 
mouth  will  be  a  local  anaesthetic  and  relieve  tooth- 
ache. Alcohol  is  used  as  a  gargle  of  port  wine  for 
its  power  of  precipitating  albumen  and  acting  as  an 
astringent  in  cases  of  chronic  sore  throat,  excessive 
salivation,  or  inflammation  of  the  gums. 

Stomach, — Because  it  increases  the  secretion  of 
gastric  juice,  the  vascularity  and  the  movements  of 
the  stomach,  alcohol  aids  digestion.  It  must  only 
be  taken  in  small  quantities,  for  large  amounts  para- 
lyse the  secretion  and  cause  gastritis,  and  ultimately 
lead  to  atrophy  of  the  gastric  glands.  It  should  be 
given  just  before  or  during  a  meal.  It  is  harmful 
in  acute  dyspepsia,  but  for  the  indigestion  of  the 
aged  and  feeble,  or  for  those  who  are  thoroughly 
exhausted  by  overwork,  it  is  very  valuable,  as  the 
stomach  shares  in  the  general  exhaustion.    It  is  also 


ALCOHOL 


263 


useful  because  it  increases  the  appetite.  Owing  to 
its  angestbetic  property  it  may  relieve  painful 
dyspepsia,  and  may  check  vomiting,  especially  if 
taken  with  carbonic  acid  gas,  as,  for  example,  in  the 
form  of  champagne  or  brandy  and  soda-water,  and 
because  it  increases  the  activity  of  the  gastric  move- 
ments it  may  relieve  flatulence.  A  single  dose  of 
strong  spirits  poured  into  the  stomach  is  often  em- 
ployed with  great  benefit  for  its  reflex  stimulant 
effects  on  the  circulation  for  those  who  have  fainted, 
or  who  are  collapsed  from  cold  or  any  other  cause. 

Intestines, — Brandy  and  water  will  often  check 
diarrhoea.  Perhaps  this  is  owing  to  the  astringent 
power  of  the  brandy. 

Fever, — Alcohol  has  been  largely  used  in  all 
sorts  of  febrile  conditions.  We  have  seen  that  it 
impairs  oxidation  by  its  action  on  the  red  corpuscles, 
that  it  is  oxidized  and  is  therefore  a  food,  and  that 
it  is  mildly  antipyretic  and  diaphoretic.  These 
results  would  be  beneficial  in  fever.  On  the  other 
hand,  the  acceleration  of  the  pulse  would  be  dis- 
tinctly harmful,  although  it  must  be  remembered 
that  very  often,  for  some  unexplained  reason,  alcohol 
lowers  the  pulse  in  fever ;  the  indigestion  caused  by 
the  taking  of  large  quantities,  and  the  liability  to 
depression  of  the  respiratory  and  cardiac  centres, 
would  be  very  undesirable.  The  best  rules  are  that 
while  alcohol  may  be  given  often  with  immense 
advantage  in  fever,  either  to  aid  digestion,  to  slow 
the  pulse,  as  a  cardiac  stimulant  if  the  patient 
be  much  collapsed,  or  to  produce  sleep,  yet  it  may 
in  any  of  the  ways  alluded  to  do  harm.  Therefore, 
when  it  is  being  used,  the  effect  must  be  carefully 
watched,  and  if  the  pulse  becomes  quick  and  feeble, 
or,  as  indicating  gastric  irritation,  the  tongue  be- 
comes dry  and  brown,  or  the  skin  becomes  hot  and 
dry,  or  the  breathing  hurried,  or  the  patient  suffers 
from  insomnia,  the  alcohol  should  be  stopped.  On 
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the  other  hand,  if  the  pulse  becomes  stronger  and 
slower,  the  tongue  and  sldn  moist,  the  breathing  tran- 
quil, and  the  patient  sleeps  well,  the  drug  is  doing 
good,  and  may  be  continued.  We  have  so  many 
more  powerful  diaphoretics  and  antipyretics  that 
alcohol  is  not  often  given  for  these  purposes.  Of  all 
fevers  it  is  most  used  for  acute  lobar  pneumonia,  and, 
speaking  generally,  it  is  most  likely  to  be  valuable 
when  our  object  is  to  keep  up  the  patient's  strength 
for  a  few  days  only,  till  the  termination  of  a  specific 
fever  of  short  duration  ;  but  it  is  often  given  when  it 
is  quite  unnecessary. 

Nervous  system. — Alcohol  may,  as  just  men- 
tioned, be  used  as  a  soporific  in  fever.  Many  persons 
who  suffer  from  insomnia  find  that  they  can  sleep 
better  for  a  glass  of  whisky  and  water  just  before 
going  to  bed,  no  doubt  because  of  its  depressant 
action  upon  the  highest  centres. 

Kidneys  and  Shin, — Alcohol  is  occasionally  given 
as  a  diuretic.  Gin  is  the  best  form,  because  it 
usually  contains  some  juniper,  which  is  also  diuretic. 
Although  but  little  alcohol  is  excreted  by  the 
kidneys,  it  seems  to  be  particularly  irritant  to  the 
urethra  in  cases  of  gonorrhoea  and  gleet,  and  some 
authorities  consider  that  chronic  Bright's  disease 
may  be  induced  by  alcohol.  Almost  the  only  use 
made  of  its  diaphoretic  effect  is  as  a  help  to  cure  a 
cold  in  the  head,  for  which  purpose  a  strong  glass  of 
spirits  and  warm  water  may  be  taken  immediately 
before  going  to  bed. 

Toxicology. 

Large  doses  of  alcohol  will  produce  death,  either  instantly 
by  reflex  stoppage  of  the  heart,  or  later  by  cardiac  and  respi- 
ratory depression  after  absorption. 

Chronic  poisoning'  causes  so  many  diseases  that  it  is 
really  a  part  of  medicine.  Very  often  confirmed  drunkards, 
particularly  if  they  take  much  spirits,  are  very  thin ;  this  is 
probably  due  to  the  fact  that  strong  spirits  cause  such  marked 
indigestion  that  no  nourishing  food  is    absorbed.  Other 
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drunkards  are  fat,  especially  if  they  drink  beer.  Chronic 
gastritis,  cirrhosis  of  the  liver,  gout,  peripheral  neuritis, 
delirium  tremens,  mania,  and  perhaps  chronic  Bright's 
disease,  are  all  directly  due  to  excessive  indulgence  in  alcohol. 
It  renders  patients  particularly  liable  to  phthisis,  and  makes 
them  bad  subjects  for  withstanding  any  severe  illness, 
especially  pneumonia. 

AI.COHOI.  AMYI.IC1TM. 

Amylic  Alcohol.    C^HnOH.    Synonym — Fousel  oil. 

Source.— Separated  during  the  rectification  of  crude 
spirit,  and  redistilled  at  from  253°  to  260°  F. 

Characters. — A  colourless,  very  inflammable,  oily  liquid, 
with  a  peculiar  odour.  Sp.  gr.  0-818.  Used  to  make  nitrite 
of  amyl  and  valerianate  of  sodium. 

CHI.OJROFORITIUM. 

Chloroform.  CHCI3. 

Source. — Heat  water  and  rectified  spirit  in  a  still  to 
100°  F.,  then  add  chlorinated  lime  and  slaked  lime ;  chloro- 
form distils  over.  It  is  believed  that  it  is  formed  in  the 
three  following  stages  : — (1)  Aldehyde  and  hydrochloric  acid 
are  formed.  C^H^OH  +  CI2  -  C^H^O  +  2HC1.  (2)  More  chlorine 
acting  on  the  aldehyde  forms  chloral  and  hydrochloric  acid. 
C2H40  +  6Cl-C,HCl30 +  3HC1.  (3)  The  slaked  lime  converts 
the  chloral  into  chloroform  and  formate  of  lime.  2C2HCI3O  + 
Ca20H-2CHCl3  +  Ca(CH02),.  The  chloroform  is  finally 
purified  by  washing  first  with  water,  then  with  strong 
sulphuric  acid,  and  it  is  finally  re-distilled.  About  1  per 
cent,  of  alcohol  is  added  to  preserve  it,  for  pure  chloroform 
rapidly  becomes  acid,  and  gives  off  irritating  vapours. 

Characters. — A  colourless  heavy  liquid,  sp.  gr.  1*49,  of 
a  sweetish  taste  and  a  peculiar  odour.  It  imparts  a  green 
colour  to  flame.  Solubility. — 1  in  200  of  water,  in  which  it 
sinks  in  heavy  drops ;  10  in  7  of  spirit ;  freely  in  ether, 
olive  oil,  or  turpentine. 

Impurities. — Hydrocarbons,  shown  by  darkening  with 
sulphuric  acid ;  non-volatile  compounds,  shown  by  not  com- 
pletely evaporating,  and  by  unpleasant  odour  ;  acids ;  free 
chlorine. 

Tests  for  Purity. — (a)  It  must  not  redden  blue  litmus  ; 
(6)  nor  render  cloudy  silver  nitrate  ;  (c)  nor  give  blue  colour 
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with  iodide  of  potassium  and  starch ;  (d)  nor  turn  yellow 
when  agitated  for  one  hour  with  H2SO4. 
Dose,  3  to  8  m.  internally. 

Preparations. 

1.  Aqua  Clilorofornii.— Chloroform,  1,  well 
shaken  with  water,  200.    Strength. — 1  in  201. 

Dose,  I  to  2  fl.  oz. 

2.  Linimentum  CMoroformi. — Equal  parts  of 
chloroform  and  camphor  liniment. 

3.  Spiritus  Chloroformi.  Synonym. — Chloric 
ether.    Chloroform,  1 ;  spirit,  19.    Strength. — 1  in  20. 

Dose,  20  to  60  m. 

4.  Tinctura  Cliloroformi  Composita. — Chlo- 
roform, 2 ;  spirit,  8 ;  compound  tincture  of  carda- 
moms, 10.    Strength. — 1  in  10. 

Dose,  10  to  30  m. 

5.  Tinctura  Chloroformi  et  Morphinse. — A 

close  imitation  of  the  proprietary  medicine  called 
chlorodyne.  (a)  Dissolve  hydrochlorate  of  morphine, 
8  gr.,  and  oil  of  peppermint,  4  ra,  in  rectified  spirit, 
I5 ;  add  chloroform,  I5,  and  ether,  2  5.  (6)  Mix 
liquid  extract  of  liquorice,  1§ ;  treacle,  1^ ;  and 
syrup,  35.  Mix  (a)  and  (b),  and  add  dilute  hydrocyanic 
acid,  f  and  increase  the  bulk  to  83  by  adding  syrup. 
Strength. — 10  tu  contains  chloroform,  IJ  tti  ;  ether, 
^  TTi ;  hydrochlorate  of  morphine,  gr. ;  Acidum 
hydrocyanicum  dilutum,  lu. 
Dose,  5  to  10  m. 

Action. 

External. — Chloroform  in  many  respects  acts 
like  alcohol,  but  it  is  more  powerful.  Thus  if 
allowed  to  evaporate  on  the  skin  it  produces  cold ; 
therefore  the  vessels  at  the  point  of  application 
contract,  and  at  the  same  time  local  anaesthesia  is 
induced.  If  the  vapour  be  confined,  or  if  chloroform 
be  rubbed  into  the  skin,  it  acts  as  an  irritant.  The 
vessels  dilate,  the  part  becomes  red,  and  there  is  a 
sense  of  heat.  This  rubefacient  effect  may  pass  on 
to  vesication. 
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Internal. — Mouth, — If  concentrated,  it  produces 
irritation  and  a  burning  sensation.  If  dilute,  it  has 
a  sweetish  taste,  which  renders  Aqua  Chloroformi 
a  valuable  vehicle  for  the  administration  of  nauseous 
drugs.  It  reflexly  gives  rise  to  an  increased  secre- 
tion of  saliva,  and  is  a  local  anaesthetic. 

Stomach. — The  action  of  chloroform  is  very 
like  that  of  alcohol.  Large  doses  cause  marked 
gastro-intestinal  irritation.  Small  doses  produce  a 
feeling  of  warmth,  dilatation  of  the  gastric  vessels,  an 
increased  secretion  of  gastric  juice,  and  more  regular 
and  more  powerful  gastric  movements.  It  is  per- 
haps slightly  astringent  to  the  intestines. 

Absorption. — It  is  absorbed  into  the  blood  from 
the  stomach  and  intestines,  and,  if  given  as  vapour, 
from  the  lungs,  but  it  is  very  uncertain  what  changes 
it  subsequently  undergoes.  Probably  most  of  it  is 
decomposed,  but  some  is  certainly  eliminated  in  the 
breath  and  some  in  the  urine,  and  it  may  be  found 
in  the  blood  of  those  who  have  been  poisoned  by  it. 

Temperature. — The  internal  temperature  falls 
about  1°  F.  after  the  administration  of  chloroform. 

Nervous  system. — Chloroform  is  an  excellent  in- 
stance of  the  law  of  dissolution  {see  p.  96),  and  also 
of  the  well-known  fact  that  drugs  which  in  small 
doses  stimulate  any  part  in  large  doses  often  depress 
it.  The  phenomena  resulting  from  the  inhalation  of 
chloroform  are  commonly  divided  into  three  stages. 

First  stage. — This  is  at  first  one  of  general 
stimulation,  the  highest  functions  being  the  most 
stimulated,  usually  unevenly,  so  that  the  patient  is 
somewhat  incoherent.  The  imagination  is  momen- 
tarily excited,  and  he  experiences  a  general  feeling 
of  warmth  and  comfort  spreading  over  the  entire 
body.  The  mind,  from  the  irregular  excitation,  is 
confused.  Sight  and  hearing  are  stimulated,  he 
experiences  sensations  of  light  and  hears  noises. 
The  stimulation  of  all  these  higher  functions  is  very 
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transitory,  and  he  quickly  begins  to  lose  conscious- 
ness ;  he  may  be  aware  that  people  around  him  are 
talking  without  knowing  what  they  are  saying,  but 
soon  he  hears  and  sees  nothing.  Sometimes  during 
the  early  part  of  this  stage  he  may  laugh  or  cry. 
The  inability  to  see  and  hear  is  quickly  followed  by 
considerable  blunting  of  general  sensation.  At 
the  same  time  that  these  higher  functions  are  being 
depressed  the  lower  motor  functions  are  excited ; 
he  will  kick  and  fight,  throwing  his  arms  and  legs 
about,  so  that  much  strength  may  be  required  to 
hold  him  down,  and  he  will  shout  and  talk  in- 
coherent nonsense  very  loudly.  Almost  coincidently 
the  stimulation  of  the  lower  centres  sets  in  ;  the 
pulse  is  increased  in  frequency,  and  there  is 
throbbing  of  the  heart  and  great  vessels.  The  first 
inhalation  or  two  may  produce  a  choking  sensation 
and  a  stoppage  of  breathing,  which  is  often 
voluntary  ;  but  soon  the  respirations  are  increased 
in  frequency.  The  blood-pressure  at  first  rises  a 
little,  and  the  face  may  be  flushed.  The  pupils 
usually  dilate. 

Second  stage. — This  is  best  called  that  of  de- 
pression. Some  authors  call  it  the  stage  of  excite- 
ment, because  the  excitation  of  the  motor  centres 
may  be  continued  into  ifc.  It  is  important  to 
remember  that  there  is  no  sharp  boundary  line 
between  the  various  stages  ;  they  pass  insensibly  into 
one  another.  In  this  stage  the  depression  of  the 
highest  functions  continues,  so  that  the  patient 
becomes  completely  unconscious,  and  he  appears  to 
be  in  a  deep  sleep.  He  sees,  hears,  and  feels 
nothing ;  hence  chloroform  is  called  a  general  anses- 
thetic.  The  excitement  of  the  motor  functions 
passes  into  depression,  and  he  ceases  to  shout  and 
struggle.  Some  of  the  reflex  centres  are  depressed, 
so  that  when  the  cornea  is  touched  the  eye  does  not 
shut.    The  pupil  is  contracted.    The  stimulation  of 
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the  cardiac  and  respiratory  apparatus  gives  way  to 
depression,  the  pulse  and  respirations  become  less 
frequent  and  less  strong.  The  vaso-motor  centre  is 
depressed,  blood-pressure  falls.  As  he  cannot  feel 
pain,  and  the  reflex  activity  is  so  lowered  that  the 
heart  will  not  be  reflexly  inhibited  by  the  shock  of 
an  operation,  this  is  the  period  at  which  to  operate 
safely. 

Third  stage. — In  this  there  is  a  total  abolition 
of  reflex  excitability.  Even  the  lowest  reflex  centres 
of  the  cord  are  depressed,  so  that  the  patient  may 
pass  his  urine  and  faeces  under  him  ;  all  muscular 
tone  is  abolished,  and  consequently  the  muscles  are 
quite  flaccid.  Some  of  them,  as  those  of  the  arm, 
were  probably  in  this  condition  towards  the  end  of 
the  second  stage.  The  pupil  is  widely  dilated, 
probably  because  of  the  commencing  asphyxia. 
This  is  the  period  to  which  the  administration  is 
pushed  to  facilitate  the  reduction  of  dislocations,  or 
to  enable  the  abdominal  viscera  to  be  felt  through 
the  abdominal  wall.  If  still  more  chloroform  is 
given,  the  depression  of  the  cardiac,  respiratory,  and 
vaso-motor  centres  continues,  the  pulse  becomes 
feeble  and  irregular,  and  the  heart  finally  stops  in 
diastole.  At  last  not  only  its  central  nervous 
apparatus  but  its  muscular  tissue  is  depressed,  so 
that  it  will  not  respond  to  mechanical  stimulation. 
The  respiratory  movements  become  slight  and 
irregular,  with  very  long  pauses  between  them,  and 
as  a  result  the  patient  is  more  or  less  asphyxiated. 
The  blood-pressure  gradually  falls  to  zero.  There 
has  been  much  dispute  as  to  whether  chloroform 
kills  by  the  heart  or  the  respiration.  The  Com- 
mission appointed  by  the  Nizam  of  Hyderabad 
reported  that  it  killed  by  depression  of  the  respira- 
tory centre,  that  respiration  always  failed  before  the 
heart,  and  that  the  fall  of  blood-pressure  was  not 
due  to  any  effect  on  the  heart.     But  their  results 
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have  been  disputed,  and  it  has  been  shown  that  the 
fall  of  blood-pressure  is  mainly  due  to  a  weakening 
effect  on  the  heart. 

The  recovery  from  chloroform  also  illustrates 
the  law  of  dissolution.  The  lowest  functions,  such 
as  muscular  tone,  are  the  first  to  reappear ;  but  the 
paCient  does  not  usually  regain  his  mental  equili- 
brium for  hours. 

With  the  exception  of  its  local  actions  on  the 
skin  and  alimentary  canal,  and  its  last  effect  on  the 
cardiac  muscle,  chloroform  acts  entirely  on  the 
central  nervous  system,  and  this  action  is  not  the 
result  of  any  effects  on  the  blood,  for  chloroform 
narcotizes  infusoria.  The  peripheral  nerves  are  not 
affected,  unless  it  be  just  before  death. 

Vomiting  is  very  liable  to  occur  during  the 
administration  of  chloroform,  and  its  advent  is  often 
made  known  by  pallor  and  wide  dilatation  of  the 
previously  contracted  pupil.  Immediately  before 
death  the  pupil  may  be  either  dilated  or  contracted. 

Thebapeutics. 

External. — Chloroform  is  employed  in  the  form 
of  a  liniment  to  produce  rubefacient  and  irritant 
effects  in  cases  of  chronic  rheumatism,  myalgia,  and 
chronic  inflammations. 

Internal. — It  may  be  used  as  a  local  anaesthetic 
for  toothache,  the  tooth  being  plugged  with  a  piece 
of  cotton  wool  soaked  in  chloroform.  It  disguises 
the  taste  of  nauseous  medicines,  and  therefore  Aqua 
Chloroformi  is  a  very  common  vehicle,  and  Spiritus 
Chloroformi  is  much  used  as  a  flavouring  agent.  In 
the  stomach  it  acts  like  alcohol,  and  is  given  in  the 
same  varieties  of  dyspepsia  as  are  benefited  by  that 
drug.  Small  doses  may  be  used  as  cardiac  stimu- 
lants. 

Inhalation. — It  is  inhaled  to  abolish  sensations 
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of  pain,  whether  from  surgical  operations,  biliary, 
renal,  and  intestinal  colic,  or  parturition.  In  the 
last  case  not  much  need  be  given.  It  is  also  inhaled 
to  relax  muscular  spasm,  as  in  the  reduction  of 
dislocations  or  herniae,  or  for  the  relaxation  of 
muscles  for  diagnostic  purposes,  as,  for  example, 
when  we  wish  to  feel  the  abdominal  viscera 
thoroughly,  or  to  see  whether  a  swelling  is  a  phantom 
tumour ;  or,  lastly,  it  is  inhaled  to  relax  spasm  in 
cases  of  tetanus,  hydrophobia,  or  other  varieties  of 
convulsions.  The  A.C.E.  mixture,  which  consists  of 
ethylic  alcohol  1  vol.,  chloroform  2  vols.,  and  pure 
ether  3  vols.,  is  very  commonly  employed  for  all 
these  purposes. 

The  following  points  should  be  attended  to  in 
the  administration  of  chloroform  : 

1.  The  respiration  and  pulse  should  be  carefully 
watched  for  any  signs  of  failure. 

2.  The  operation  should  never  be  begun  till 
reflex  action  is  profoundly  depressed — that  is  to  say, 
till  the  stage  of  muscular  relaxation  has  commenced. 
Many  patients  have  been  lost  from  neglect  of  this 
precaution,  for  the  stimulus  of  the  knife  has  reflexly 
stopped  the  heart.  It  is  a  common  and  dangerous 
error  to  think  that,  because  the  operation  is  trivial, 
it  may  be  begun  early ;  most  of  the  deaths  from 
chloroform  have  taken  place  when  the  operation  has 
been  slight. 

3.  Great  care  must  be  exercised  if  the  heart  be 
fatty  or  feeble  from  any  cause,  or  if  the  patient  suffer 
from  disease  of  the  lungs,  or  if  he  be  very  old. 

4.  In  operations  about  the  mouth  care  must  be 
taken  to  see  that  no  blood  gets  down  the  trachea. 

5.  It  is  desirable  to  have  the  stomach  empty, 
therefore  no  solid  food  should  be  given  for  some 
hours  before  the  administration.  The  patient's  head 
must  be  so  directed  during  vomiting  that  no  vomited 
matters  can  get  into  the  larynx. 
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6.  False  teeth  should  be  taken  out  of  the  mouth. 

7.  The  chloroform  must  be  pure. 

8.  It  should  not  be  too  concentrated.  About 
5  per  cent,  of  chloroform  to  95  per  cent,  of  air  is  a 
good  mixture. 

9.  The  head  should  be  a  little  raised,  and  the 
lower  jaw  held  up  so  that  the  tongue  shall  not  fall 
back  over  the  larynx. 

10.  Special  care  must  be  taken  when  the  opera- 
tion necessitates  awkward  positions,  especially  if 
respiration  is  interfered  with,  as  in  the  lateral  posi- 
tion used  in  obstetric  and  renal  cases. 

If  the  breathing  becomes  very  weak,  or  stops 
altogether,  artificial  respiration  should  at  once  be 
commenced,  the  tongue  being  pulled  forward  by 
forceps  to  allow  free  entry  of  air  to  the  lungs.  The 
face  and  abdomen  should  be  flicked  with  wet  towels, 
a  capsule  of  nitrite  of  amyl  may  be  inhaled,  and 
ether  or  brandy  injected  subcutaneously.  It  is 
doubtful  whether  galvanization  over  the  cardiac  area 
is  of  any  use  ;  perhaps  it  does  harm.  Artificial  respi- 
ration should  be  maintained  at  least  an  hour  or  so, 
even  if  there  is  no  sign  of  returning  life  ;  and  if  there 
is  the  slightest  evidence  of  a  cardiac  beat,  or  a  single 
automatic  respiratory  movement,  artificial  respira- 
tion must  be  persevered  in  for  even  many  hours.  If 
the  face  be  pale,  the  head  should  be  lowered,  and 
nitrite  of  amyl  is  especially  likely  to  be  useful. 

Ethylic  Ether.    Symbol,  {C.^H,)20.    Synonym.—  Sulphuric 
ether. 

Source.— Eectified  spirit  is  distilled  with  sulphuric  acid. 
Hydrogen-ethyl  sulphate  (sulphovinic  acid)  and  water  are 
first  formed.  H^SO,  +  C^H^OH  =  C^H^HSO^ -t  H,0.  This 
sulphovinic  acid  is  further  acted  upon  by  alcohol.  C2H5, 
HSO4  +  C2H5,OH  =  (aH02O  +  H2SO4.  This  process  is  theo- 
retically continuous,  the  sulphuric  acid  last  formed  again 
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acting  on  fresh  alcohol  as  it  is  supplied.  The  ether  is  freed 
from  water  by  redistillation  with  calcium  chloride  and  lime. 

Charactees. — A  colourless,  light,  volatile  liquid,  with  a 
hot  taste  and  peculiar  odour.  It  is  very  inflammable,  boils 
below  105°  F.,  and  burns  with  a  white  flame.  Sp.  gr.  0  735. 
Strength. — 92  per  cent,  of  pure  ether,  and  8  per  cent,  of 
alcohol. 

Impurities. — Water,  alcohol,  and  fixed  impurities. 
Dose,  20  to  60  in. 

Prepm^ations. 

1.  iEther  Purus.  (02115)20.  Synonyms. — 
Ethylic  ether ;  Oxide  of  ethyl.  Wash  ether  with  water, 
let  it  stand  with  fresh  lime  and  chloride  of  calcium, 
and  distil. 

Characters. — A  colourless  liquid,  sp.  gr.  0-72 ; 
boils  at  96°  F.  Should  contain  neither  alcohol  nor 
water. 

2.  Spiritus  iEtheris. — Ether,  1  part ;  rectified 
spirit,  2  parts.    Sp.  gr.  0-809. 

Dose,  30  to  90  m. 

3.  Spiritus  iEtheris  Compositus.  Synonym. — 
Hoffman's  anodyne.  Mix  sulphuric  acid  and  rectified 
spirit.  A  complex  ethereal  compound  called  oil  of 
wine  is  formed.  After  twenty-four  hours  distil  the 
mixture.  The  distillate  is  shaken  with  lime  to 
neutralize  the  acid.  The  supernatant  liquid  is 
decanted,  exposed  to  the  air,  and  then  mixed  with 
spirit  of  ether. 

Dose,  I  to  2  fl.  dr. 

Action. 

External. — Ether  evaporates  very  quickly,  pro- 
ducing great  cold,  and  consequently  the  part  to  which 
it  has  been  applied  becomes  white  from  the  contrac- 
tion of  the  vessels.  The  cold  is  sufficient  to  cause 
such  marked  local  anaesthesia  that  the  pain  of  slight 
operations  performed  upon  the  part  anaesthetized 
cannot  be  felt.  To  produce  this  result  ether  is  best 
applied  as  a  fine  spray.  If  it  be  rubbed  in,  or  evapo- 
ration be  prevented,  it,  like  alcohol  or  chloroform,  is 
an  irritant. 
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Internal. — In  the  mouth  and  stomach  also  it 
acts  like  chloroform  or  alcohol.  Thus  ether  causes 
a  burning  taste  in  the  mouth,  an  increase  of  the 
saliva,  of  the  gastric  secretion  and  gastric  move- 
ments, and  dilatation  of  the  vessels  of  the  stomach. 
Consequently  it  is  carminative  and  aids  digestion. 
Directly  it  reaches  the  stomach  it  reflexly  excites 
the  heart,  increasing  the  force  and  frequency  of  the 
pulse,  and  causing  a  rise  of  blood-pressure  ;  it  is  one 
of  the  best  cardiac  stimulants  we  have.  In  the  same 
way  it  excites  respiration.  It  is  quickly  absorbed, 
and  its  stimulating  influence  on  the  heart  and  respi- 
ration is  continued.  It  is  thus  a  good  instance  of  a 
rapidly  diffusible  stimulant.   It  is  also  antispasmodic. 

Nervous  system, — Ether  is  a  powerful  general 
anaesthetic.  The  phenomena  and  stages  of  ether  anaes- 
thesia are  so  like  those  of  chloroform  anaesthesia  that 
the  description  already  given  (p.  267)  will  suffice.  The 
following  differences,  however,  should  be  noticed : 

(1)  The  heart  is  paralysed  with  much  greater 
difficulty  by  ether  than  by  chloroform. 

(2)  The  same  is  true  of  the  vaso-motor  centre. 

(3)  And  also  of  the  respiratory  centre. 

(4)  Ether  is  much  more  irritant  to  the  respira- 
tory mucous  membrane,  and  hence  is  more  liable  to 
increase  bronchitis  in  those  already  suffering  from  it. 

(5)  With  ether  the  stage  of  stimulation  is  more 
protracted,  therefore  there  is  more  struggling. 

(6)  For  the  same  reason  the  anaesthetic  stage  is 
not  reached  so  soon. 

(7)  Ether  must  be  given  nearly  pure,  about  80 
per  cent,  of  air  to  70  of  ethereal  vapour  ;  hence  it  is 
more  difficult  to  administer. 

(8)  The  smell  of  ether  is  more  disagreeable,  and 
patients  dislike  it  more. 

(9)  Ether  is  eliminated  more  slowly,  and  hence 
the  smell  hangs  about  the  patient  some  time. 
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(10)  Ether  being  very  inflammable  cannot  be 
used  in  the  close  neighbourhood  of  an  artificial  light. 

Therapeutics. 

External. — Ether,  allowed  to  evaporate,  may  be 
used  to  cause  local  anaesthesia  in  cases  of  neuralgia. 
An  ether  spray  is  occasionally  employed  to  produce 
local  anaesthesia  for  small  operations ;  but  as  the 
ether  makes  the  skin  hard  and  brawny  the  operation 
must  be  quite  superficial,  and  even  then  there  is 
much  subsequent  tingling  and  pain. 

Internal. — Stomach. — It  may  be  used  for  the 
same  classes  of  dyspepsia  as  chloroform  or  alcohol, 
and  is  often  employed  as  a  carminative  to  expel  gas 
in  flatulent  dyspepsia. 

ITear^. —Administered  subcutaneously  (dose,  10 
to  15  nx)  or  by  the  mouth,  ether  is  an  excellent  cardiac 
stimulant  of  great  value  in  fainting,  cardiac  failure, 
or  palpitation,  its  advantage  over  chloroform  and 
alcohol  being  that  it  is  more  rapid  in  its  action.  It 
is  very  useful  as  an  antispasmodic  during  an  attack 
of  asthma. 

Inhalation, — Ether  is  inhaled  for  the  same  pur- 
poses as  chloroform.  There  is  great  divergence  of 
opinion  which  is  the  safer  anaesthetic.  All  the 
published  statistics  in  which  the  two  are  contrasted 
appear  to  show  that  ether  is  much  safer,  and  this  is 
what  might  have  been  expected  from  the  contrast 
between  the  two  already  given ;  but  it  is  alleged  that 
chloroform  is  often  administered  carelessly,  and  that 
with  proper  care  it  is  safer  than  ether.  The  nausea 
and  vomiting  which  sometimes  follow  the  adminis- 
tration of  ether  may,  it  is  said,  be  checked  by  giving 
15  grains  of  bromide  of  sodium. 
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^THER  ACETICUS. 

Acetic  Ether.    Symbol,  CgHsjC^HgOg.    Synonym, — Acetate  of 
ethyl. 

Source. — A  mixture  of  acetate  of  sodium,  sulphuric  acid, 
and  alcohol  is  distilled.  O^H^.OIL  +  NaG,H302  +  H^SO^  =  C2H,, 
aHgO.,  +  NaHSO^  +  H2O.    The  distillate  is  purified. 

Chaeacters. — A  clear  liquid,  sp.  gr.  0*9.  Solubility. — 
1  in  9  of  water  ;  freely  in  spirit  or  ether.  It  is  used  in  Liquor 
Epispasticus  as  a  solvent  for  cantharidine. 

Dose,  20  to  60  m. 

Action  and  Therapeutics. 

It  acts  like  ether,  as  a  stimulant,  antispasmodic, 
and  carminative,  but  has  a  pleasanter  taste. 

Class  III. — Nitrites. 

Spiritus  iEtheris  Nitrosi,  Amyl  Nitrite,  Nitro- 
glycerine, and  Sodium  Nitrite. 

All  these  dilate  the  peripheral  vessels,  and  increase  the 
rapidity  of  the  heart. 

SPIRITUS  ^THERIS  NITROSI. 

Spirit  of  Nitrous  Ether.    Synonym, — Sweet  spirits  of  nitre. 

This  is  a  solution  in  spirit  of  several  substances,  the 
chief  being  ethyl  nitrite,  aldehyde,  acetic  acid,  and  acetic 
ether.  In  many  commercial  specimens  there  is  very  little  ethyl 
nitrite. 

Source. — Distil  a  mixture  of  rectified  spirit,  nitric  acid, 
sulphuric  acid,  and  copper,  and  dissolve  the  distillate  in  spirit. 

Characters. — Transparent,  nearly  colourless,  mobile, 
inflammable,  slightly  acid  liquid  of  an  apple-like  odour  and  a 
sweet  cooling  taste.    Sp.  gr.  -840  to  -845. 

Incompatibles. — Iodide  of  potassium,  sulphate  of  iron, 
tincture  of  guaiacum,  gallic  and  tannic  acids,  and  emulsions. 

Impurity. — Excess  of  acetic  acid. 

Dose,  I  to  2  f.  dr. 

Action. 

External. — Spirit  of  nitrous  ether  evaporates 
when  it  is  applied  externally,  and  a  slightly  anaes- 
thetic effect  is  produced. 
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Internal. — It  combines  the  action  of  the  ether 
with  that  of  the  nitrites  contained  in  it.  Because 
of  the  ether  it  is  a  diffusible  stimulant,  a  stomachic, 
and  a  carminative.  Because  of  the  nitrites  it  acts 
like  nitrite  of  amyl ;  but  as  the  ethyl  nitrite  is  so 
diluted,  its  action  in  this  direction  is  feeble  :  thus 
it  only  moderately  dilates  ttie  vessels,  and  except  in 
poisonous  doses  probably  does  not  affect  the  blood. 
The  dilatation  of  the  vessels  leads  to  a  diaphoretic 
effect  on  the  skin,  a  diuretic  effect  on  the  kidney,  and 
a  lowering  of  arterial  blood- pressure.  The  dilatation 
of  the  cutaneous  vessels,  the  sweating,  and  perhaps 
the  changes  in  the  blood,  produce  a  slight  antipy- 
retic influence.  It  is  obvious  that  in  these  effects 
the  nitrites  will  to  some  extent  be  aided  by  the 
ether. 

Theeapeutics. 

For  its  diaphoretic  and  slight  antipyretic  effects 
it  is  commonly  given  in  mild  febrile  attacks,  such 
as  a  common  cold,  It  is  also  used  as  a  diuretic  in 
chronic  Bright 's  disease,  and  cardiac  and  pulmonary 
diseases  accompanied  by  cedema. 

AMYL.  NITRIS. 

Nitrite  of  Amyl.    Symbol,  CsHnNOa. 

Source. — Distil  nitric  acid  with  amylic  alcohol,  sulphuric 
acid,  and  copper.  HNO3  +  H2SO4  +  Cu  +  C,H„,OH  =  C5H„N02 
+  CuSOj  +  2H2O.  Purify  the  distillate  witli  caustic  soda, 
carbonate  of  potassium,  and  by  fractional  distillation. 

Characters. — An  ethereal  liquid  of  a  pale  yellow  colour, 
and  smelling  strongly  like  the  sweetmeat  known  as  pear 
drops,  which  are  flavoured  with  it.  Sp.  gr.  0*88.  Volatilizes 
between  262°  and  270°  F.  Soluble  in  ether,  chloroform,  or 
spirit,  but  not  in  water. 

Impurities. — Free  acid  and  nitrate  of  amyl. 

Dose,  2  to  5  m.,  cautiously  inhaled  from  a  handker- 
chief in  which  a  glass  capsule  containing  the  nitrite  of  amyl 
has  been  crushed ;  ^  to  1  m.  internally,  dissolved  in  spirit. 
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Action. 

External. — Locally  applied  it  diminishes  the 
activity  of  the  sensory  nerves,  but  they  quickly 
recover. 

Internal. — Nitrite  of  amyl  is  rarely  given  by  the 
mouth,  so  the  following  account  will  refer  to  the 
effects  of  inhalation. 

Circulation. — From  a  medical  point  of  view  by 
far  the  most  important  effects  of  nitrite  of  amyl  are 
those  produced  upon  the  heart  and  vessels.  Within 
a  minute  of  inhalation  the  face  flushes,  the  heart 
beats  very  rapidly  and  violently,  there  is  a  throb- 
bing in  the  head,  and  the  vessels,  e.g.  the  carotids, 
may  be  seen  to  pulsate  actively.  Headache,  giddi- 
ness, dilatation  of  the  pupils,  and  increased  respira- 
tory movements  quickly  supervene.  All  the  vessels 
of  the  body  rapidly  dilate,  hence  the  flushing.  They 
may  be  actually  seen  to  widen  in  the  ear  of  a 
rabbit  or  in  the  retina.  This  is  due  to  a  direct 
action  on  the  muscular  coats  of  the  arterioles,  for  it 
happens  if  the  cord  is  destroyed.  The  blood-pressure 
and  arterial  tension  of  course  fall  very  low.  The 
increase  in  the  rate  of  the  pulse  is  unaccompanied 
by  any  alteration  in  the  force  of  the  beat ;  it  is 
apparently  due  to  a  depressing  influence  on  the 
inhibitory  vagus  centre  In  toxic  doses  the  heart 
may  be  arrested  in  diastole  from  direct  action  on 
the  cardiac  muscle. 

Bespiration. — The  rapidity  and  depth  of  re- 
spiration are  at  first  increased,  probably  from 
central  stimulation ;  the  respiratory  centres  are 
later  depressed,  the  l3reathing  becoming  slower  and 
shallower,  and  usually  death  finally  occurs  from 
paralytic  asphyxia  of  central  origin. 

Nervous  system. — Many  of  the  symptoms  refer- 
able to  the  nervous  system  are  secondary  effects  of 
the  dilatation  of  the  vessels  of  the  brain  and  spinal 
cord.    Such  are  the  throbbing,  sense  of  fulness, 
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giddiness,  and  headache  noticed  directly  after  in- 
halation. The  headache  may  remain  some  time. 
If  much  has  been  inhaled  there  is  unsteadiness  of 
gait  and  general  restlessness.  The  pupil  dilates, 
and  disturbances  of  vision  are  present.  The  motor 
centres  of  the  cord  are  profoundly  depressed,  there- 
fore after  large  doses  reflex  actions  are  abolished. 
The  function  of  sensory  nerves,  motor  nerves,  and 
muscles  is  depressed  by  the  local  application  of  the 
drug  to  them,  but  not  after  inhalation  until  shortly 
before  death. 

Temperature, — Nitrite  of  amyl  causes  this  to 
fall  considerably  both  in  fever  and  health.  The  fall 
is  due  to  the  peripheral  vascular  dilatation,  and,  if 
large  doses  are  given,  to  the  changes  in  the  blood. 

Urine, — The  drug  probably  escapes  in  the  urine ; 
it  is  slightly  diuretic,  and  may  cause  glycosuria, 
due,  it  is  said,  to  dilatation  of  the  vessels  of  the 
medulla. 

Blood, — Outside  the  body  nitrites  greatly  di- 
minish oxidation,  and  the  same  takes  place  in  the 
blood.  After  the  inhalation  of  a  considerable 
amount  (more  than  is  usually  given  to  a  man)  the 
arterial  and  venous  blood  both  become  a  uniform 
chocolate  colour.  This  is  due  to  the  formation  of 
methsemoglobin.  The  blood  can  no  longer  absorb 
oxygen,  and  hence  its  oxidizing  power  is  abolished. 

Therapeutics. 

Heart  and  Blood-vessels. — Dr.  Brunton  in  1867 
observed  that  in  a  case  of  angina  pectoris  the  peri- 
pheral vessels  were  strongly  contracted  during  an 
attack  of  pain.  This  induced  him  to  make  the 
patient  inhale  nitrite  of  amyl,  and  it  was  found  that 
the  vessels  dilated  and  the  pain  passed  off.  Inha- 
lation of  nitrite  of  amyl  is  now  used  for  all  sorts 
of  cardiac  pain,  especially  when  it  comes  on  in 
paroxysms.     Generally  the  drug  affords  relief  in  a 
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minute  or  so  after  inhalation,  but  by  no  means 
always.  We  do  not  sufficiently  understand  the 
pathology  of  angina  pectoris  to  know  how  it  acts. 
It  may  be  by  dilating  the  peripheral  vessels,  but 
against  that  view  is  the  fact  that  they  are  not  always 
contracted  during  attacks  of  angina  pectoris,  and 
nitrite  of  amyl  may  relieve  patients  in  whom  the 
vessels  are  not  contracted.  The  attacks  of  pain 
common  in  thoracic  aneurism  may  be  relieved  by  it. 
It  is  used  to  avert  the  pallor  sometimes  seen  during 
the  administration  of  chloroform.  The  pecuhar  hot 
flushes  experienced  by  some  women  during  the 
menopause  are  benefited  by  inhalation  of  it. 

Nervous  system. — If  it  is  inhaled  when  the  aura 
is  felt,  an  epileptic  fit  may  sometimes  be  prevented, 
and  it  has  also  been  found  useful  during  the  status 
epilepticus.  Because  in  migraine  the  vessels  of  the 
head  are  contracted,  it  has  been  used,  and  sometimes 
successfully,  for  this  complaint.  Its  depressing  action 
on  the  cord  has  suggested  its  employment  in  tetanus 
and  strychnine  poisoning. 

Occasionally  the  inhalation  of  nitrite  of  amyl 
relieves  an  attack  of  asthma.  It  has  been  given  in 
whooping-cough,  sea-sickness,  and  cholera,  but  with- 
out much  good  effect. 

NITRO-OI.YCER1NE. 

Trinitrite  of  Glycerine.  Symbol,  C3H5[(N02)0]3.  (Not  official.) 
Synonyms — Trinitrin,  Glonoin  oil,  Nobel's  blasting  oil. 
Source. — Glycerine  is  dropped  into  a  mixture  of  sulphuric 
and  nitric  acids  kept  cool  by  ice. 

Characters. — A  colourless  oily  liquid,  sp.  gr.  1*6,  slightly 
soluble  in  water,  easily  in  fats,  oil,  alcohol,  ether.  Highly 
explosive.    Mixed  with  silica  forms  dynamite. 
Dose,  io  S^-*  Clever  used  undiluted. 

Preparations. 
1.  Liquor  Trinitrini. — Nitro-glycerine,  1  gr. 
rectified  spirit,  100  ni.    Strength.— I^qx  cent.  Sp.gr. 
0-844. 

Dose,  I  to  2  m. 
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2.  Tabellse  Nitro-gflycerini.— Nitro  glycerine, 
gr. ;  chocolate,  2|  gr.    Chocolate  is  used,  as  with  it 
there  is  very  little  risk  of  explosion. 
Dose,  1  or  2  tablets. 

Action  and  Therapeutics. 

Its  action  is  the  same  as  that  of  nitrite  of  amyl, 

except  that  large  doses  do  not  form  methsemoglobin 
in  the  blood,  the  effects  of  nitro-glycerine  are  more 
persistent,  and  as  it  is  only  suitable  for  internal 
administration  they  are  slower  in  their  onset.  It  is 
largely  taken  by  persons  liable  to  cardiac  pain,  with 
the  object  of  warding  off  the  attack.  Small  doses 
are  often  used  to  lower  the  arterial  tension  in  chronic 
interstitial  nephritis.  Some  authors  regard  it  as 
nitrate  of  glycerine,  but  certainly  physiologically  it 
belongs  to  the  class  of  nitrites.  Those  who  look 
upon  it  as  a  nitrate  suppose  that  directly  it  gets  into 
the  body  a  nitrite  is  formed. 

80]>I1  NITRIS. 

Nitrite  of  Sodium.     Symbol,  NaNOg. 

Source. — Made  by  heating  nitrate  of  sodium  with  lead, 
which  becomes  an  oxide,  taking  oxygen  from  the  nitrate. 

Characters. — A  white  or  yellowish  crystalline  deliquescent 
salt,  very  soluble  in  water. 

Dose,  2  to  5  gr. 

Action  and  Therapeutics. 

Its  action  is  the  same  as  that  of  nitrite  of  amyl 

and  other  nitrites.  It  is  suitable  for  the  same  cases 
as  nitro-glycerine,  as  it  is  slower  and  gentler  in  its 
action  than  nitrite  of  amyl. 

Class  IV. — Hypnotics. 

Chloral  Hydras,  Butyl-chloral  Hydras,  Chloral - 
amide,  Chloralose,  Faraldehydum,  Sulphonal,  Tetro- 
nal,  Trional. 
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CHI^ORAI.  HY1>RAS. 

Hydrate  of  Chloral.  Symbol,  C2HCl30,H20. 

Source. — Anhydrous  alcohol  is  saturated  with  dry  chlo- 
rine, and  thus  chloral  (C2HCI3O)  is'  formed.  It  is  purified  by 
sulphuric  acid,  then  by  lime ;  water  is  added  to  form  a  hydrate. 

Characters. — Colourless  crystals  of  a  pungent,  peculiar 
odour  and  a  bitter  taste.  Easily  melted  by  gentle  heat.  Solu- 
bility.— Freely  in  distilled  water,  rectified  spirit,  and  ether. 
Forms  a  fluid  when  rubbed  up  with  an  equal  weight  of  camphor. 

Incompatibles. — All  alkalies  decompose  it. 

Impurities. — Hydrochloric  acid  and  oily  impurities. 

Dose,  5  to  30  gr. 

Preparation. 

Syrupus  Chloral.    Strength. — 10  gr.  in  1  fl.  dr. 
Dose,  I  to  2  fl.  dr. 

Action. 

External. — It  is  a  powerful  antiseptic.  Locally 
applied  it  is  irritant,  causing  vesication. 

Internal. — Alimentary  canal, — Unless  diluted 
chloral  hydrate  is  a  gastric  irritant  ;  large  doses 
therefore  may  give  rise  to  vomiting  and  purging. 

Blood, — It  is  readily  absorbed,  and  circulates  in 
the  blood  unchanged.  It  was  formerly  thought  that 
as  alkalies  convert  it  into  chloroform  and  formic 
acid,  this  change  would  take  place  in  the  blood,  and 
consequently  Liebreich  suggested  its  use  as  an 
hypnotic.  It  is  now  known  that  this  view  is  wrong, 
for  no  chloroform  can  be  found  in  the  blood  of 
chloralized  animals,  nor  in  the  breath,  nor  in  the 
urine  unless  that  fluid  is  alkaline,  in  which  case 
chloral  hydrate  is  decomposed  by  the  alkali  in  the 
urine. 

Circulation. — Chloral  hydrate  depresses  the 
heart,  large  doses  having  this  action  to  a  consider- 
able degree.  This  is  due  to  a  local  effect  on  the 
organ  itself ;  probably  both  the  muscular  substance 
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and  the  nerves  contained  in  it  are  affected.  The 
pulse,  which  may  at  first  be  shghtly  quickened,  soon 
becomes  slow,  feeble,  and  irregular,  and  the  heart 
finally  stops  in  diastole.  The  vaso-motor  centre  is 
depressed,  and  consequently  the  vessels  dilate.  As  a 
result  of  these  actions  on  the  heart  and  the  vessels 
the  blood-pressure  falls. 

Bespiration. — After  large  doses  the  respirations 
become  slow  and  full,  and  after  toxic  doses  they 
become  irregular  and  shallow  before  finally  ceasing. 
This  is  due  to  the  action  of  chloral  hydrate  on  the 
respiratory  centre. 

Temperature. — Large  doses  cause  this  to  fall 
by  diminishing  the  production  of  heat. 

Brain. — Chloral  hydrate  is  a  powerful  hypnotic, 
acting  directly  on  the  brain.  The  stage  of  excita- 
tion, if  it  exists,  is  very  short.  Soon  after  taking  a 
moderate  dose  the  patient  is  overcome  by  sleep, 
which  lasts  several  hours,  and  is  indistinguishable 
from  natural  sleep.  On  waking  there  is  neither  con- 
fusion nor  headache,  and  he  feels  refreshed.  Large 
doses  produce  coma.  The  pupil  is  always  con- 
tracted. 

Spinal  cord. — At  first  the  anterior  cornua  may 
be  slightly  stimulated,  but  soon  they  are  depressed, 
and  there  is  consequently  paralysis  and  loss  of  reflex 
excitability.  The  motor  nerves  and  the  muscles  are 
not  affected,  nor  are  the  sensory  nerves  unless  the 
dose  is  very  large,  when  there  may  be  anaesthesia. 

It  will  be  observed  that  chloral  hydrate  is  a 
powerful  general  depressant,  chiefly  of  the  cerebrum, 
but  also  of  the  respiratory  centre,  the  vaso-motor 
centre,  the  anterior  cornua,  the  production  of  heat, 
and  the  heart.  It  is  only  because  it  depresses  the 
cerebrum  much  earlier  than  any  other  part  of  the 
body  that  we  can  use  it  as  an  hypnotic.  Chloral 
hydrate  is  often  called  chloral,  but  this  is  an  oily 
liquid. 
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Thekapeutics. 

External. — The  compound  with  camphor  has 
been  employed  as  a  local  anodyne  for  neuralgia,  and 
may  be  appHed  to  aching  teeth. 

Internal. — Chloral  hydrate  is  largely  used  for 
its  hypnotic  effect.  Its  great  advantages  over  many 
other  hypnotics  are  that  doses  sufficient  to  produce 
a  deep  sleep  are  not  large  enough  to  cause  gastro- 
intestinal irritation,  cardiac  and  respiratory  depression, 
and  the  other  harmful  effects.  Chloral  hydrate  is 
certain  in  its  action ;  it  quickly  produces  sleep  ;  and 
there  are  no  bad  after-effects.    Children  take  it  well. 

It  is  especially  useful  in  simple  insomnia  from 
overwork,  worry,  &c.  Its  disadvantages  are  that  it 
does  not  relieve  pain  at  all,  and  it  should  therefore  not 
be  used  for  insomnia  due  to  this  cause  ;  and  that,  as  it 
depresses  the  heart  and  respiration,  it  must  be  given 
carefully  in  diseases  of  the  heart  and  lungs,  and  also 
when  the  stomach  or  intestines  are  diseased,  as  it 
may  irritate  these  structures.  In  febrile  insomnia  it 
is  very  valuable  in  the  early  stages,  but  must  be 
given  cautiously  later  when  there  is  any  danger  of 
cardiac  weakness.  It  does  not  relieve  the  distress 
and  cough  of  diseases  of  the  heart  and  lungs.  It 
has  been  used  as  a  cerebral  depressant  in  delirium 
tremens,  puerperal  convulsions,  and  mania,  but  very 
large  doses  are  required,  and  consequently  the  results 
must  be  watched  with  great  care. 

From  its  action  on  the  spinal  cord  chloral 
hydrate  has  been  used,  and  sometimes  with  success, 
in  tetanus,  whooping-cough,  incontinence  of  urine, 
and  strychnine  poisoning. 

Toxicology. 

Acute  Poisoning". — As  will  be  inferred  from  the  action 
of  chloral  hydrate,  the  symptoms  of  poisoning  by  it  are  deep 
coma  ;  a  weak,  feeble,  irregular,  slow  pulse,  which  may  become 
quick  before  death  ;  diminished  frequency  of  respiration  and 
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consequent  lividity  ;  and  abolition  of  reflex  movements.  The 
surface  of  the  skin  is  cold,  and  the  temperature  is  subnormal. 

Treatment. — Give  emetics  or  wash  out  the  stomach.  Keep 
up  the  temperature  by  hot  bottles,  hot  blankets,  friction,  and 
massage.  Prevent  sleep  by  the  injection  of  hot  strong  coffee 
into  the  rectum,  shouting  at  the  patient,  hitting  him,  flapping 
with  wet  towels,  bathing,  &c.  Give  a  subcutaneous  injection  of 
strychnine,  because  of  its  stimulant  action  on  the  anterior 
cornua.  Use  inhalations  of  amyl  nitrite  to  stimulate  the  heart, 
and  artificial  respiration  if  necessary. 

Chronic  poisoning. — The  taking  of  chloral  hydrate  is  a  vice 
to  which  many  persons  are  addicted.  A  craving  for  it  is  soon 
established.  The  chief  symptoms  of  chronic  chloral  poisoning 
are  gastro-intestinal  irritation,  a  great  liability  to  erythematous 
eruptions,  dyspnoea  dependent  upon  the  cardiac  and  respiratory 
depression,  and  general  weakness.  There  may  be  disturbance 
of  the  mental  equilibrium,  and  persons  have  been  known  to 
become  permanently  weak-minded.  A  slightly  larger  dose 
than  usual  may  be  quickly  fatal. 

BUTYL-CHJLORAI.  HYDRAS. 

Hydrate  of  Butyl-chloral.     Symbol,  C4H,Cl30,H20. 
Synonym. — Croton  chloral  hydrate.    (This  is  a  misnomer.) 

Source. — Dry  chlorine  gas  is  passed  through  aldehyde. 
Butyl-chloral  (C4H5CI3O)  is  formed.  It  is  separated  by  frac- 
tional distillation,  and  water  is  added. 

Characters.  —  Pearly  white  crystalline  scales,  with  a 
nauseous  taste  and  a  pungent  odour  like  chloral  hydrate. 
Solubility . — 1  in  50  of  water ;  freely  in  spirit  and  glycerine. 

Incompatibles  All  alkalies. 

Dose,  5  to  15  gr. 

Action  and  Therapeutics. 
The  action  of  this  drug  is  exactly  similar  to  that 
of  chloral  hydrate,  but  butyl- chloral  hydrate  is  less 
certain  in  its  effects.  It  is  said  to  be  less  depressant 
to  the  heart,  but  this  is  doubtful.  It  has  a  specific 
action  in  relieving  neuralgia  of  the  fifth  nerve. 

Chloralamide.— (Not  official.)  Synonym.—Chloxdl 
formamide. 

Characters. — Shining  colourless  crystals.  Taste  slightly 
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bitter.  Solubility. — Slowly  in  about  1  in  20  of  water,  1  in  4 
of  spirit,  and  in  weak  acid  solutions.  Should  not  be  heated 
over  140°  F.,  or  mixed  with  alkalies,  for  in  either  case  it 
decomposes. 

Dose,  10  to  40  gr. 

Action  and  Therapeutics. 
Chloralamide  is  an  excellent  hypnotic,  producing 
calm  refreshing  sleep  without  any  bad  after-effects. 
It  has  little  or  no  depressant  action.  Frequent  use 
does  not  necessitate  an  increased  dose,  nor,  as  far  as 
we  know,  is  any  chloralamide  habit  contracted.  It 
does  not  relieve  pain^  but  is  equally  serviceable  for 
all  varieties  of  insomnia  unless  due  to  pain.  If 
possible  it  should  not  be  given  as  a  powder,  for  it  is 
then  so  very  slowly  absorbed  that  probably  some  of 
it  is  decomposed  in  the  intestines  or  stomach ; 
occasionally,  when  powdered  chloralamide  has  been 
administered  in  the  evening,  the  patient  has  not 
slept  during  the  night,  but  has  slept  all  the  next 
day,  because  the  drug  has  been  so  slowly  absorbed. 
The  best  way  to  give  it  is  to  dissolve  it  in  a  little 
spirit.  The  patient  may  be  told  to  dissolve  20  or 
more  grains  in  sufficient  brandy,  to  add  water  not 
above  130°  F.,  and  drink  it  before  going  to  bed.  It 
will  require  stirring  for  some  time.  Some  specimens 
are  very  insoluble,  and  must  be  suspended.  It  is 
said  that  10  minims  of  aromatic  sulphuric  acid 
added  to  |j  of  water  will  dissolve  30  gr.  of  chloral- 
amide, but  this  is  not  always  true.  It  acts  if  given 
as  an  enema.  Fifteen  grains  of  each  of  potassium 
bromide  and  chloralamide,  flavoured  with  tincture 
of  orange  and  chloroform  water,  has  been  strongly 
recommended  for  sea-sickness.  This  mixture  re- 
sembles a  proprietary  preparation  called  chlorobrom. 

CWoralose.— (Not  official.) 

Characters.— Small  white  crystals,  hardly  soluble  in 
water. 

Dose,  3  to  10  gr.  in  a  cachet. 
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Action  and  Therapeutics. 
It  is  an  hypnotic  closely  resembling  chloralamide. 

PARAI.1>EHYI>UM. 

Paraldehyde.  CgHj203. 

SouKCE. — A  product  of  the  polymerization  of  aldehyde  by 
means  of  various  acids  or  salts.  For  example,  aldehyde  may  be 
acted  on  by  hydrochloric  acid,  sulphuric  acid,  or  zinc  chloride ; 
during  the  action  the  mixture  becomes  hot ;  on  cooling  to  32°  F. 
paraldehyde  crystallizes.    SCgH^O  ^  CJi^^O^. 

Characters. — A  colourless  liquid  of  ethereal  odour  and 
burning  taste.  It  freezes  at  50°  F.,  boils  at  250°  F.  Sp.  gr. 
0'998.  Soluhility. — 1  in  10  of  water ;  freely  in  alcohol  and 
ether.    It  should  be  kept  preserved  from  light  and  air. 

Dose,  ^  to  1|  fl.  dr. 

Action. 

External. — It  is  antiseptic. 

Internal. — Even  large  doses  do  not  affect  the 
gastro-intestinal  tract,  heart,  or  respiration ;  but 
enormous  doses  weaken  the  heart,  and  kill  by 
paralysis  of  the  respiratory  centre. 

Nervous  system. — It  is  a  powerful  hypnotic, 
without  any  unpleasant  after-effects.  It  acts  quickly, 
and  the  sleep,  which  lasts  several  hours,  is  quiet, 
refreshing,  and  dreamless.  Paraldehyde  in  toxic 
doses  paralyses  the  anterior  cornua  of  the  spinal 
cord ;  thus  it  abolishes  reflex  action  and  causes 
paralysis.    It  does  not  affect  nerves  or  muscles. 

Therapeutics. 
It  is  given  solely  as  an  hypnotic  in  the  same  class 
of  cases  as  chloral,  and  as  it  does  not  act  on  the 
heart  it  may  also  be  used  for  patients  suffering  from 
cardiac  disease.  It  has  been  used  largely  in  asylums 
to  produce  quiet  in  mania  and  sleep  in  melancholia. 
It  may  produce  an  erythematous  rash.  The  great 
objection  to  its  use  is  its  nasty  taste,  which  is  best 
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covered  by  syrup  and  tincture  of  orange  peel  with  at 
least  two  fluid  ounces  of  water  to  ensure  a  usual  dose 
being  dissolved.  It  gives  an  unpleasant  odour  to 
the  breath,  which  lasts  many  hours. 

Symbol,  C7H16S2O4.  Synonym. — Diethyl-sulphon-dimethyl- 
methane.  (OK^y„C{^0^0^B.^)^. 

SouECE. — Mercaptan  (ethyl  hydrosulphide)  is  combined 
with  acetone  to  form  mercaptol,  which  by  oxidation  with  per- 
manganate of  potassium  yields  sulphonal. 

Chaeacters. — Colourless  tabular  crystals,  inodorous, 
almost  tasteless.  Solubility. — 1  in  450  of  cold,  1  in  15  of 
boiling  water ;  1  in  90  of  rectified  spirit  or  ether ;  1  in  3  of 
chloroform. 

Dose,  15  to  40  gr.,  in  cachets  or  suspended  in  muci- 
lage, or  in  flavoured  boiling  water,  drunk  as  soon  as  cpol 
enough. 

Action  and  Therapeutics. 
Sulphonal  is  an  hypnotic.  It  does  not  depress 
the  heart,  but  kills  by  paralysis  of  respiration.  The 
drug  is  given  for  the  same  class  of  cases  as  chloral 
hydrate,  but  as  it  is  so  insoluble  it  is  absorbed  with 
difficulty  and  very  slowly  ;  hence  it  takes  some  hours 
to  act,  and  its  action  may  be  prolonged  into  the  next 
day.  It  produces  its  effect  most  rapidly  if  the  fluid 
in  which  it  is  suspended  is  hot.  It  has  been  known 
to  produce  eruptions  on  the  skin  and  haematopor- 
phyrin  in  the  urine. 

Tetronal  and  Trional.— (Not  official.)  These 
two  substances  have  the  same  general  formula  as  sulphonal 
(q.v.),  except  that  sulphonal  contains  two  ethyl  groups, 
and  these  bodies  contain  four  and  three  respectively. 

Dose,  Tetronal,  10  to  20  gr. ;  Trional,  10  to  30  gr. 
Both  are  best  given  in  cachets. 

They  are  used  for  the  same  purposes  as  sulphonal,  and 
like  it  may  produce  haematoporphynuria. 

Class  V. — Drugs  which  have  an  Antipyretic  or 
Analgesic  Action. 

Acetanilidum,  Fhenazonum,  Fhenacetinum, 
Exalgin,  Resorcin. 


ACETANILIDE,  ETC. 


289 


ACETANILIDUM. 

Acetanilide.    Symbol,  CgH^NO.    Synonyms.  — Antifebrin, 
Phenyl- acetamide.  CeH^NHCsHgO. 

Source  Glacial  acetic  acid  and  aniline  are  heated  to- 
gether. C.H.NH.,  +  HC^HgO.,  =  C,H,NHC,H30  +  H,0.  Ace- 
tanilide  is  distilled  over  and  purified  by  crystallization. 

Characters. — Colourless  scaly  crystals  of  a  pungent 
taste.  Solubility. — 1  in  194  of  cold  water,  1  in  18  of  hot ; 
1  in  3 J  of  rectified  spirit ;  freely  in  ether  and  chloroform. 

Dose,  3  to  10  gr.,  in  tablets,  cachets,  or  suspended 

PHENAZONUM. 

Phenazone.     Symbol,  CiiH,2N20.     Synonyms. — Antipyrine, 
Phenyl-dimethyl-pyrazolone.  C,H3(CH3),C3HN.,0. 

Source. — Aceto-acetic  ether  is  acted  on  by  phenyl-hydra- 
zine, when  phenyl-monomethyl-pyrazolone,  ethyl  alcohol,  and 
water  are  formed.  CH3COCH,COOC2H5  +  K^NNHC^H^  =  C,H, 
(CH3)C3H2N20  +  C2H5OH  +  H2O.  The  monomethyl  compound 
is  heated  with  methyl  iodide  and  methyl  alcohol.  CyH-CHgCg 
H2N2O  +  CH3I  =  C,H,(CH3)2C3HN20  +  HI. 

Characters. — Colourless,  odourless,  scaly  crystals,  freely 
soluble  in  water,  alcohol,  and  chloroform. 

Incompatibles. —  Sulphate,  iodide,  chloride  of  iron;  sul- 
phate of  copper  ;  iodine  ;  iodide  of  arsenic  ;  carbolic,  hydro- 
cyanic, and  nitric  acids;  permanganate  of  potassium;  sali- 
cylates ;  perchloride  of  mercury  ;  spirits  of  nitrous  ether  ;  all 
preparations  containing  tannin  give  a  white  precipitate ; 
chloral  hydrate  decomposes  it. 

Dose,  3  to  20  gr. 

FHENACETINUM. 

Phenacetin.     Symbol,  C,oH,3N02.      Synonym. — Para- 
acetphenetidin.  C,H,OC2H,NHC2H30. 

Source. — Glacial  acetic  acid  is  made  to  act  upon  para- 
phenetidin,  a  product  of  phenol.  C^H^OC.H3NH2  + HC,H„0 
=  C,H,OC2H3NHC2H,0  +  H.O.  '     '  "  " 

Characters. — Colourless  scaly  crystals,  very  sparingly 
(1  in  1700)  soluble  in  water.  Soluble  in  30  parts  of  rectified 
spirit ;  soluble  in  glycerine. 

Dose,  3  to  5  gr.  (as  an  analgesic),  5  to  10  gr.  (as  an 
antipyretic),  in  cachets,  capsules,  or  suspended* 
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The  following  comparison  of  the  formulae  of  these  three 
compounds  may  be  useful : 


Actions  of  Acetanilide,  Phenazone,  and 
Phenacetin. 

None  of  these  substances  has  any  action  ex- 
ternally or  on  the  gastro-intestinal  tract.  Acetanilide 
and  phenazone  are  local  haemostatics,  as  they  con- 
tract blood-vessels  when  applied  to  them. 

Blood. — With  ordinary  doses  of  these  drugs  this 
fluid  is  unaffected,  but  in  large  doses  the  colour  is 
changed  from  the  formation  of  methaemoglobin, 
The  passage  of  this  in  the  urine  discolours  it.  Ace- 
tanilide causes  the  red  corpuscles  to  break  up,  and 
arrests  the  movements  of  the  white.  We  do  not 
know  for  certain  whether  the  other  two  substances 
can  produce  this  result. 

Heart. — All  these  substances  depress  the  heart. 
It  is  not  known  how  they  do  this,  but  what  little 
evidence  there  is  appears  to  show  that  they  have  a 
directly  paralysing  action  on  the  cardiac  muscle. 
This  cardiac  depression  is  much  less  marked  with 
phenacetin  than  the  other  two,  and  is  perhaps  less 
with  acetanilide  than  phenazone. 

Vessels. — Acetanilide  and  phenazone  contract 
the  smaller  vessels  from  direct  action  on  their  mus- 
cular coat.  The  blood-pressure  therefore  rises  at 
first,  but  later  it  falls  from  the  cardiac  depression. 

Besjjiration.—Thh  is  not  affected  by  ordinary 
doses.  After  toxic  doses  the  force  of  the  respiratory 
act  progressively  diminishes. 

Kidneys. — These  substances  are  all  mild  diu- 
retics.   The  excretion  of  urea  and  uric  acid  is  stated 
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to  be  increased  by  them.  Large  doses  of  any  of 
them  cause  the  urine  to  be  dark  from  the  passage 
of  altered  blood.  Phenazone  is  quickly  excreted  as 
such  in  the  urine.  Acetanilide  is  said  to  be  excreted 
as  aniline,  but  this  requires  confirmation. 

Shin. — Any  of  these  three  drugs  may  produce 
an  erythematous  rash  which  is  usually  measly  or 
urticarial,  and  they  are  occasionally  mild  diapho- 
retics. 

Temperature, — These  three  substances  are  all 
powerful  antipyretics.  They  have  a  very  slight 
action  on  the  temperature  of  health,  but  they  reduce 
it  very  markedly  when  it  is  raised  from  any  cause. 
They  were  all  introduced  into  medicine  for  this  pro- 
perty. We  have  already  seen  (see  p.  62)  how  nu- 
merous are  the  ways  in  which  antipyretics  may  act. 
The  fall  of  temperature  produced  by  these  drugs 
is  not  due  to  any  action  on  the  blood  or  the  circu- 
lation, and  it  is  too  marked  to  be  entirely  owing  to 
their  slight  diaphoretic  action.  They  all  decrease 
heat  production,  and  it  is  most  likely  that  they  act 
directly  upon  that  part  of  the  central  nervous  system, 
probably  the  corpora  striata,  which  presides  over 
heat  production.  They  all  to  a  much  less  extent 
increase  heat  dissipation.  The  result  of  these  two 
actions  is  that  the  temperature  falls.  The  proof 
of  these  statements  is  too  long  and  complicated  to 
give  here,  but  we  may  mention  that  it  is  stated  to 
have  been  shown  both  by  a  calorimeter,  and  by  the 
decrease  of  the  products  of  the  febrile  destruction 
of  tissue,  such  as  urea,  that  these  drugs  diminish 
heat  production. 

Nervous  system, — These  three  drugs  are  power- 
ful analgesics.  Acetanilide  and  phenazone  in  large 
doses  are  said  to  produce  first  convulsions,  then 
coma  and  paralysis  of  motor  nerves  and  muscles  ; 
but  all  these  statements  require  further  experiments. 
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Therapeutics  of  Acetanilide,  Phenazone, 

AND  PhENACETIN. 

External. — Acetanilide  is  occasionally  emploj^ed 
as  a  dusting  powder,  or  as  an  ointment  (20  gr.  to 
1  oz.),  for  chronic  ulcers  and  eczema. 

Internal. — Pyrexia. — Originally  these  drugs  were 
introduced  into  medicine  on  account  of  the  property 
they  have  of  reducing  pyrexia.  The  opinion  is, 
however,  gaining  ground,  that  if  the  temperature  is 
not  dangerously  high  no  attempt  should  be  made  to 
reduce  it,  for  probably  the  raised  temperature  is  an 
endeavour  on  the  part  of  the  body  to  defend  itself 
against  the  micro-organisms  which  are  the  cause  of 
the  particular  fever  from  which  the  patient  is  suffer- 
ing ;  in  other  words,  the  pyrexia  is  a  defensive 
mechanism."  Further,  these  drugs  are  all  cardiac 
depressants  and  therefore  unsuitable  for  patients 
suffering  from  fever,  and  this  last  consideration 
makes  many  physicians  prefer  to  use  cold  water 
rather  than  these  drugs  when  the  temperature  is  so 
high  that  it  is  considered  that  it,  in  itself,  is  danger- 
ous to  life.  Should  it,  however,  for  any  reason  be 
decided  to  give  one  of  these  drugs  as  an  antipyretic, 
phenacetin  has  the  great  advantage  of  depressing  the 
heart  very  little,  and  rarely  producing  the  alarming 
toxic  effects  described  on  the  next  page.  It 
is,  however,  very  insoluble,  and  slower  and  less 
powerful  in  its  action  than  the  other  two,  but  the 
effect  lasts  longer.  In  order  to  gain  a  rapid  effect, 
those  who  use  these  drugs  commonly  give  either 
phenazone  or  acetanilide.  Phenazone  has  the 
advantage  of  being  soluble,  but  the  balance  of 
evidence  is  that  toxic  symptoms  are  less  common 
after  acetanilide,  which,  however,  does  not  keep 
the  temperature  down  quite  so  long  as  phenazone. 
Both  take  about  two  hours  to  reduce  the  pyrexia 
to  its   minimum,    the   last  named   being  rather 
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the  more  rapid  of  the  two.  Phenazone  may  be 
given  subcutaneously,  but  this  is  not  advisable,  as 
sores  may  be  produced.  Either  may  be  given  joer 
rectum. 

Analgesic  action, — All  these  drugs  have  the  pro- 
perty of  relieving  pain.  It  is  least  marked  with  ace- 
tanilide,  most  with  phenazone  ;  but  as  phenacetin 
possesses  it  very  strongly  it  is  perhaps  on  the  whole 
to  be  preferred  as  an  analgesic,  for  toxic  results  after 
it  are  very  rare.  These  drugs  are  largely  used  to 
relieve  the  pains  of  neuralgia,  sciatica,  dysmenorrhoea, 
locomotor  ataxy,  migraine,  and  various  headaches. 
The  dose  of  phenacetin  for  this  purpose  is  5  grains 
every  hour  for  three  or  four  hours  ;  this  generally 
gives  relief.  Doses  of  10  grains  of  phenazone  may 
be  used  for  the  same  purpose.  This  drug  has 
occasionally  done  good  in  epilepsy. 

Toxicology. 

All  these  drugs  occasionally  produce  in  man  collapse, 
cyanosis,  very  slow  respiration,  a  feeble  and  irregular  pulse, 
vomiting,  profuse  sweating,  and  profound  prostration.  It  is 
not  known  whether  these  symptoms  are  due  to  impurities  in 
the  drugs.  Many  deaths  have  been  caused  by  them.  It  has 
been  stated  that  during  one  epidemic  of  influenza  in  Vienna 
seventeen  persons  were  killed  by  phenazone.  Acetanilide  is 
most  likely,  and  phenacetin  least  likely,  to  be  accompanied  by 
symptoms  of  poisoning. 

Treatment, — Stimulation  by  alcohol  and  ether  subcuta- 
neously and  by  the  mouth.  Strychnine  subcutaneously  to 
stimulate  the  heart.  Oxygen  inhalations.  Warmth  to  the 
feet  and  body. 


Exalg'iii. — (Not  official.)  Synonym. — Orthomethyl- 
acetanilide.  CyHi^NO. 

Characters. — Colourless  acicular  or  tabular  crystals, 
with  a  slight  saline  taste.  Solubility, — 1  in  60  of  water; 
freely  in  spirit. 

Dose,  2  to  6  gr. 
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Action  and  Thekapeutics. 

Exalgin  is  a  powerful  analgesic,  and  has  been 
given  with  success  for  neuralgia.  Often  it  relieves 
when  many  other  drugs  have  failed.  Medicinal 
doses  hardly  ever  cause  any  depression,  but  very 
large  quantities  may  be  dangerous,  breaking  up  the 
blood  like  acetanilide.  It  is  best  dissolved  in 
Tinctura  Aurantii,  and  flavoured  with  Syrupus 
Aurantii  Floris. 

Resorein. — (Not  official.)  A  derivative  of  benzene 
or  phenol. 

Characters. — White  crystals  resembling,  but  larger  than, 
those  of  benzoic  acid.  Solubility. — 1  in  1  of  water  ;  1  in  20 
of  olive  oil ;  easily  in  spirit. 

Dose,  5  to  30  gr. 

Action  and  Thekapeutics. 

This  substance,  originally  introduced  as  an  anti- 
pyretic, is  now  rarely  employed  for  this  purpose,  as  it 
is  too  depressant  to  the  heart.  A  solution  of  resorcin 
in  glycerine,  1  in  4,  is  excellent  for  removing  epidermic 
scales  in  chronic  skin  diseases,  and  also  for  getting 
rid  of  the  scurf  in  seborrhoea  sicca  of  the  scalp.  It 
is  a  powerful  antiseptic,  and  a  5  per  cent,  solution 
may  be  injected  into  the  bladder  in  cystitis. 

Class  VI. — Antiseptics. 

Carbolic  Acid,  Sulphocarbolates,  Creasote,  Guaiacol, 
Iodoform,  Aristol,  Creolin,  Izal,  Lysol,  Naphthol, 
and  Formaldehyd. 

ACII>nM  CARBOI.ICTJM. 

Carbolic  Acid.    Symbol,  CyH^OH.    Synonyms. — Phenic  acid, 
Phenol,  or  Phenyl  alcohol. 
Source. — From  coal  tar  oil  by  fractional  distillation,  and 
purification. 

Characters.— Colourless  acicular  crystals  of  a  peculiar 
tarry  odour.  Treated  with  about  6  per  cent,  of  water,  they 
become  fluid ;  they  are  very  hygroscopic,  and  hence  soon  become 
semi-fluid  on  exposure  to  air.  Often  reddish  from  the  impurities 
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aurin  and  rosolic  acid,  which  form  a  red  compound  by  the  ab- 
sorption of  carbonic  acid  and  oxygen.  Melts  at  91*5°  F.  to  an 
oily  liquid.  Does  not  redden  litmus  paper,  coagulates  albumen. 
Solubility. — 1  in  16  of  water  ;  freely  in  alcohol,  fats,  and  oils. 
Dose,  1  to  3  gr. 

Preparations. 

1.  Acidum  Carbolicum  Liquefactum. — Car- 
bolic acid  liquefied  by  the  addition  of  10  per  cent,  of 
water. 

Dose,  1  to  4  m. 

2.  G-lycerinum  Acidi  Carbolici.  —  Carbolic 
acid,  1 ;  glycerine,  4. 

3.  Suppositoria  Acidi  Carbolic!  cum  Sapone. 

1  gr.  in  each.  Made  with  curd  soap  and  glycerine  of 
starch. 

4.  Unguentum  Acidi  Carbolici.  —  Carbolic 
acid,  1  ;  soft  and  hard  paraffin,  18. 

Action. 

External. — Carbolic  acid  is  a  powerful  antizy- 
motic,  rapidly  destroying  organized  ferments,  both 
animal  and  vegetable.  Consequently  it  destroys 
those  of  septic  diseases,  hence  it  is  antiseptic.  It 
thus  prevents  the  formation  of  the  products  of  the 
decompositions  which  are  set  up  by  these  organisms. 
For  this  reason  it  is  disinfectant,  and  as  these  pro- 
ducts of  decomposition  are  generally  foul-smelling, 
it  is  deodorant.  It  does  not  act  so  readily  on 
unorganized  ferments  (enzymes),  such  as  pepsin  and 
ptyalin,  but  in  large  doses  it  likewise  destroys  their 
activity.  Carbolic  acid  is  not  so  powerful  an  anti- 
zymotic  as  perchloride  of  mercury  {see  p.  196) ;  for 
Evans  (*  Guy's  Hospital  Reports,'  vol.  xlvii.)  found 
that  anthrax  spores  were  not  killed  in  twenty-four 
hours  by  a  solution  of  1  in  100,  but  were  killed  by  a 
solution  of  1  in  20  acting  for  twenty-four  hours,  but 
not  when  it  acted  for  only  four  hours.  The  bacilli 
of  anthrax  were  killed  by  solution  of  1  in  100  acting 
for  five  minutes,  1  in  150  acting  for  a  quarter  of  an 
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hour,  1  in  175  acting  for  half  an  hour,  but  were 
unaffected  by  a  solution  of  1  in  150  acting  for  one 
minute,  1  in  175  acting  for  a  quarter  of  an  hour, 
1  in  300  acting  for  an  hour.  Strengths  of  1  in  40 
and  1  in  20  are  commonly  employed  in  surgery. 
The  solution  in  oil  has  no  antiseptic  properties. 
The  power  of  carbolic  acid  to  destroy  low  organisms 
makes  it  an  efficient  parasiticide  against  certain 
vegetable  parasites  infesting  the  skin. 

When  applied  to  the  skin  in  weak  or  moderately 
strong  solutions,  it  produces  local  anaesthesia  with 
a  feeling  of  numbness,  which  lasts  some  hours.  If 
concentrated  it  acts  as  an  irritant  and  caustic, 
causing  a  burning  pain,  and  in  a  few  minutes  a 
white  spot  appears,  which  becomes  red  when  the 
acid  is  removed.  If  the  application  is  prolonged  a 
white  eschar  or  slough  results.  There  is  no  vesica- 
tion. 

Internal. — Gastro-intestinal  tract. — If  concen- 
trated, carbolic  acid  produces  the  same  effect  on  the 
mouth  as  on  the  skin,  and  is  a  powerful  gastro- 
intestinal irritant  {see  Toxicology).  In  the  stomach 
it  is  converted  into  a  sulphocarbolate,  and  unless 
poisonous  doses  be  given,  it  is  so  diluted  by  the 
gastric  contents  that  it  loses  its  antizymotic  power. 

Blood, — It  is  not  known  in  what  form  carbolic 
acid  circulates,  probably  as  an  alkaline  carbolate. 

Circulation. — Medicinal  doses  have  no  effect. 
Large  doses  paralyse  the  vaso-motor  centre  in  the 
medulla,  and  the  blood-pressure  falls.  It  is  not 
until  very  large  doses  have  been  given  that  the  heart 
is  affected,  and  then  its  activity  is  depressed. 

Respiration. — Small  doses  have  no  influence  on 
respiration,  but  large  ones  accelerate  it,  probably 
from  stimulation  of  the  vagi.  Ultimately  respira- 
tion is  paralysed,  and  death  results. 

Temperature. — This  is  unaffected  by  small  doses 
of  carbolic  acid,  but  large  doses  cause  it  to  fall, 
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because  they  diminish  the  production  of  heat  and 
increase  its  dissipation. 

Nervous  system. — Carbohc  acid  is  a  cerebral  de- 
pressant in  large  doses,  for  coma  is  produced  by 
them ;  they  first  stimulate  the  anterior  cornua, 
producing  convulsions,  but  subsequently  depress 
them,  causing  paralysis. 

Urine. — Much  interest  attaches  to  this,  for  even 
after  moderate  doses  of  carbolic  acid,  or  absorption 
from  surgical  dressings,  the  urine  may  become  dark. 
This  is  not  due  to  blood,  as  was  once  thought,  for 
Dr.  Stevenson  has  shown  that  there  is  no  increase  of 
iron  in  the  urine.  After  taking  carbolic  acid,  salts 
of  sulphocarbolic  acid  and  glycuronic  acid,  pyro- 
catechin  and  hydroquinone  appear  in  the  urine. 
The  last  two  are  oxidation  products  of  carbolic  acid. 
Pyrocatechin  is  a  dark-coloured  body,  and  is,  no 
doubt,  often  the  cause  of  the  dark  urine  ;  but  this 
cannot  be  the  sole  cause,  for  pyrocatechin  can  only 
exist  in  alkaline  urines.  The  presence  in  the  urine 
of  these  results  of  carbolic  acid  is  recognized  by 
distilling  them  over  from  it.  The  distillate  gives  a 
blue  colour  with  neutral  ferric  chloride,  and  a  white 
crystalline  precipitate  of  tribromo-phenol  with 
bromine  water,  showing  the  presence  of  sulpho- 
carbolic acid.  Some  carbolic  acid  escapes  in  the 
other  excretions ;  some  is  burnt  up  in  the  body. 
When  very  large  doses  are  given,  carbolic  acid  itself 
may  appear  in  the  urine. 

Theeapeutics. 

External. — Carbolic  acid  is  largely  used  as  a 
deodorant  and  disinfectant  for  drains,  bed-pans  (for 
which  the  cheap  crude  acid  maybe  employed),  soiled 
linen,  surgical  instruments,  the  surgeon's  hands,  &c. 
Carbolic  lotion  (1  in  40)  is  used  to  wash  wounds  to 
keep  them  antiseptic,  and  carbolized  gauze  (which  is 
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unbleached  cotton  gauze  medicated  with  half  its 
weight  of  a  mixture  of  carbolic  acid  1,  resin  4, 
paraffin  4)  is  employed  as  a  dressing  for  the  same 
purpose.  A  spray  of  a  solution  of  carbolic  acid  was 
formerly  much  used  to  Tieep  the  air  round  the 
wound  antiseptic  during  an  operation,  but  it  is  now 
discarded  as  unnecessary. 

Glycerine  of  carbolic  acid  is  a  very  efficient  pre- 
paration to  destroy  the  fungus  of  tinea  tonsurans  or 
tinea  versicolor  ;  for  the  latter  it  should  be  diluted. 

Because  of  its  anaesthetic  effect  a  strong  solution 
(1  in  20)  will  relieve  itching  from  any  cause.  Car- 
bolized  vapour  has  been  inhaled  in  phthisis,  but  by 
the  time  it  reaches  the  lungs  it  is  far  too  dilute  to 
have  any  action  on  the  tubercle  bacilli. 

Internal. — Mouth. — The  glycerinum,  if  diluted, 
may  be  applied  as  a  stimulant  to  the  mouth  in 
aphthous  stomatitis,  or  when  any  indolent  ulceration 
is  present.  A  gargle  (15  irt  of  Glycerinum  Acidi 
Carbolicito  1  fl.  oz.  of  water)  is  an  excellent  prepara- 
tion. The  glycerinum  has  been  used  for  diphtheria, 
but  probably  it  does  no  good,  except  that  being  a 
local  anaesthetic  it  soothes  pain.  A  piece  of  cotton 
wool  soaked  in  strong  carbolic  acid  will  relieve  pain 
if  placed  in  a  decayed  tooth,  but  care  must  be  taken 
to  prevent  it  from  coming  in  contact  with  the  soft 
parts  by  putting  another  piece  of  dry  cotton  wool 
over  it. 

Stomach. — Carbolic  acid  has  been  given  to 
relieve  flatulence,  because  it  was  thought  that  it 
would  prevent  decomposition  in  the  stomach ;  but  it 
is  powerless  to  do  this,  owing  to  the  degree  to  which 
the  gastric  contents  dilute  it.  Some  state  that  it 
checks  vomiting  and  helps  to  cure  dyspepsia,  but  it 
is  not  a  remedy  which  is  universally  regarded  as 
useful  for  these  purposes.  It  may,  however,  be 
tried  in  obstinate  cases,  and  it  will  sometimes  be 
found  to  be  a  good  carminative.    It  has  been  given 
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internally  as  an  antiseptic  in  phthisis,  but  it  does  no 
good,  and  those  who  give  it  forget  that  probably 
very  little  carbolic  acid  reaches  the  lungs.  It  has 
aiso  been  extensively  tried  in  typhoid  fever,  but 
without  any  good  effect. 

Toxicology. 

If  carbolic  acid  is  at  all  concentrated,  immediately  on 
swallowing  it  there  is  an  intense  burning  sensation  in  the 
mouth,  gullet,  and  stomach,  and  white  eschars  form  in  the 
mouth.  The  patient  is  collapsed,  his  skin  is  cold  and  clammy. 
The  breathing  becomes  more  and  more  feeble  and  shallow, 
and  finally  stops.  The  urine  is  darkish  green.  Eeflex  move- 
ments are  abolished,  and  ultimately  he  becomes  insensible 
and  comatose.  Post  mortem. — There  are  white,  hard  sloughs, 
with  perhaps  inflammatory  redness  round  them,  in  the  mouth, 
oesophagus,  and  stomach.  The  blood  is  dark  and  coagulates 
imperfectly.  In  some  cases  fatty  degeneration  of  the  liver 
and  kidneys  may  be  found. 

Treatment. — Any  soluble  sulphate,  such  as  an  ounce  of 
magnesium  sulphate  or  half  an  ounce  of  sodium  sulphate 
dissolved  in  half  a  pint  of  water,  is  the  natural  antidote, 
because  sulphates  and  carbolic  acid  form  sulphocarbolates  in 
the  blood,  and  these  are  harmless.  Before  the  antidote  is 
given  wash  out  the  stomach,  or  use  some  very  quickly  acting 
emetic,  as  apomorphine  given  hypodermically.  Give  stimu- 
lants freely,  such  as  ether  or  brandy  subcutaneously.  Apply 
hot  water  bottles  and  blankets  if  there  are  any  signs  of 
collapse. 

80]>II  SUI.PHOCARBOI.AS. 

Sulphocarbolate  of  Sodium.     Symbol,  NaC6H5S04,2H.p. 

Source. — Sulphocarbolic  acid  is  formed  by  adding  sul- 
phuric acid  to  carbolic  acid;  carbonate  of  barium  is  then 
added,  and  sulphocarbolate  of  barium  is  thus  precipitated. 
This  is  treated  with  water  and  sodium  carbonate  ;  a  solution 
of  sodium  sulphocarbolate  is  formed,  and  barium  carbonate 
is  precipitated.  The  solution  is  evaporated  to  crystalliza- 
tion. 

Characters. — Colourless  inodorous  prisms,  soluble  in 
water. 

Dose,  10  to  15  gr. 
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ZOCI  SlTI.PHOCARBOI.AS. 

Sulphocarbolate  of  Zinc.     Symbol,  Zn(C6H,SO,)2H20. 
SouBCE. — Sulphocarbolic  a-cid  is  formed  by  adding  sul- 
phuric acid  to  carbolic  acid.    This  is  treated  with  oxide  of 
zinc.    The  sulphocarbolate  of  zinc  crystallizes  out  on  eva- 
poration. 

Characters. — Colourless  crystals,  freely  soluble  in  water. 

Action  and  Thekapeutics  of  Sulpho- 
caebolates. 

Both  these  substances  are,  Hke  carbolic  acid, 
antiseptic,  and  may  be  used  externally  for  this  pur- 
pose. Internally  the  sodium  salt  is  occasionally 
given  in  the  hope  of  controlling  gastric  fermentation. 
Sulphocarbolate  of  zinc  is  not  given  internally. 

CREASOTUM. 

Creasote. 

Source. — It  is  obtained  by  the  distillation  of  wood  tar. 
It  consists  chiefly  of  a  mixture  in  variable  proportions  of 
guaiacol  (C^H^O^),  creasol  (C8H,(,02),  and  monatomic  phenols. 

Characters. — A  colourless  or  slightly  yellow^  liquid,  with 
a  very  strong  peculiar  odour  and  a  burning  taste.  Solubility. 
— Sparingly  in  water,  freely  in  alcohol,  ether,  and  glacial 
acetic  acid. 

Impurity. — Carbolic  acid. 

Incompatible. — Explodes  when  mixed  with  oxide  of 
silver. 

Dose,  1  to  3  m.  suspended  in  mucilage,  or  as  a  pill  with 
curd  soap,  or  in  capsules. 

Preparatio7is. 

1.  Mistura  Creasoti.  —  Creasote,  1 ;  glacial 
acetic  acid,  1 ;  spirit  of  juniper,  2  ;  syrup,  32 ;  water, 
480.  An  unsatisfactory  mixture,  as  the  creasote  does 
not  dissolve. 

Dose,  1  to  2  il.  oz. 

2.  Unguentum  Creasoti. — Creasote,  1 ;  simple 
ointment,  9. 

3.  Vapor  Creasoti. — Creasote,  12  ttl,  in  boiling 
water,  8  5. 
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Action  and  Theeapeutics. 
Creasote  has  the  same  actions  as  carbolic  acid, 
and  before  that  was  introduced  creasote  was  used 
externally  as  a  stimulating  antiseptic,  a  parasiticide, 
and  a  slight  local  anaesthetic  ;  and  internally  it  was 
given  for  vomiting  and  for  flatulence.  Lately  it  has 
been  much  employed  in  phthisis,  and  many  authors 
claim  considerable  success.  The  taste  may  be  con- 
cealed by  putting  a  few^  drops  in  a  teaspoonful  of 
rum,  but  it  is  best  given  in  capsules.  It  has  also  been 
used  as  an  inhalation  with  a  steam  atomizer.  An 
aching  tooth  may  be  relieved  if  it  is  plugged  with 
cotton  wool  soaked  in  creasote. 

Ouaiacol.— (Not  official.)  It  is  a  methyl-ether  of 
pyrocatechin. 

SouECE. — The  impure  form,  a  colourless  liquid,  is  obtained 
by  the  destructive  distillation  of  guaiacum  resin  ;  it  is  con- 
tained in  and  may  be  extracted  from  beech  creasote  (60  to 
90  per  cent.)  {see  Creasotum  and  Guaiacum  resin).  Usually 
contaminated  with  creasote  and  cresylol.  Pure  guaiacol 
(C.Hj^O.J,  crystallizing  in  colourless  prisms,  may  be  obtained 
synthetically  from  pyrocatechin. 

Chaeacters. — Both  forms  are  in  taste  and  odour  like 
creasote.  Both  are  insoluble  in  water,  but  dissolve  readily 
in  alcohol,  ether,  fats,  oils,  and  glycerine. 

Dose,  1  to  5  m.  (in  a  capsule,  or  dissolved  in  cod  liver  oil 
or  in  sherry)  of  the  liquid,  or  1  to  5  gr.  (in  a  cachet)  of  the  solid. 

Action  and  Therapeutics. 

External. — It  is  antiseptic.  If  painted  on  the 
skin  over  an  area  of  4  to  20  square  inches,  it  reduces 
a  febrile  temperature  and  causes  much  sweating. 

Internal. — It  has  been  much  given  in  phthisis, 
for  it  is  believed  to  aid  the  destruction  of  the 
bacilli  in  the  lungs,  but  although  widely  used  there 
is  no  certain  evidence  that  it  is  beneficial.  It  is, 
however,  a  favourite  remedy  with  many  prescribers. 
The  carbonate  and  the  benzoate  (dose  of  either,  5  to 
10  gr.  in  a  cachet)  have  been  given  internally.  They 
are  said  to  have  the  same  effects  as  guaiacol,  and 
they  do  not  upset  the  stomach. 
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lODOFORMUM. 

Iodoform.    Symbol,  CHI3. 

Source. — Heat  together  alcohol,  iodine,  carbonate  of 
potassium,  and  water.  C.^HgO  +  41^  +  3X^00^  =  CHI3  +  KCHO2 
+  5KI  +  2H,0  +  3C02. 

Characters. — Small,  lustrous,  crystalline,  lemon-coloured 
scales,  with  an  odour  like  seaweed.  Slightly  soluble  in  water 
and  spirit,  freely  in  fixed  and  volatile  oils,  ether,  and  chloro- 
form.   It  contains  96'7  per  cent,  of  iodine. 

Dose,  1  to  3  g^r. 

Preparations. 

1.  Suppositoria  lodoformi. — Iodoform,  3  gr. ; 
oil  of  theobroma,  12  gr.  in  each. 

2.  Ungfuentum  lodoformi. — Iodoform,  1  ;  ben- 
zoated  lard,  9. 

Action. 

External. — Iodoform  is  antiseptic  and  disin- 
fectant, if  we  may  judge  by  the  results  obtained 
in  clinical  practice  ;  but  the  experimental  evidence 
that  it  has  no  power  to  hinder  the  development  of 
Staphylococcus  pyogenes,  Bacillus  subtilis,  and  other 
micro-organisms  is  very  strong,  for  all  except  one  or 
two  experimenters  state  that  it  has  not  any  antiseptic 
properties.  The  reason  of  these  discrepancies  is 
this  :  Iodoform  only  acts  as  an  antiseptic  after  its 
decomposition,  which  results  in  the  liberation  of  free 
iodine.  The  fats  always  present  in  tissues  dissolve 
it.  When  dissolved  it  is  easily  decomposed  by  many 
agents,  such  as  light,  oxygen,  living  cells,  or 
ptomaines,  which  would  have  no  effect  on  it  if  it 
were  undissolved.  By  one  or  more  of  these  it  is, 
when  dissolved  after  being  dusted  on  a  wound,  slowly 
decomposed.  Iodine  is  thus  set  free  rapidly  enough 
to  act  as  an  antiseptic,  but  not  rapidly  enough  to  act 
as  an  irritant. 

Internal. — Not  much  is  known  about  the 
internal  action  of  iodoform.  It  is  eliminated  in  all 
the  secretions,  but  chiefly  in  the  urine,  as  iodine, 
iodides,  and  iodates.  They  may  be  found  in  the 
urine  for  three  days  after  administration  of  iodoform. 
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Therapeutics. 

External. — Iodoform  is  much  used  as  a  local 
Btimulant,  antiseptic,  and  disinfectant.  The  clinical 
testimony  to  its  value  is  overwhelming. 

Its  anaesthetic  influence  diminishes  the  pain,  if 
there  is  any,  of  the  sores  to  which  it  is  applied.  It 
is  an  excellent  application  for  all  sorts  of  ulcers, 
sores,  and  wounds,  but  especially  for  tuberculous 
and  syphilitic  ulcerations.  Iodoform  powder  is 
usually  sprinkled  on  them.  Wounds  are  often 
painted  with  a  solution  of  it  in  collodion.  This  is 
an  excellent  application.  Mixed  with  subnitrate  of 
bismuth,  it  is  useful  as  an  insufflation  for  ozaena, 
ulcers  of  the  mouth  and  throat,  and  tuberculous 
ulcers  of  the  larynx.  It  has  been  used  in  the  form 
of  a  bougie  for  the  urethra.  The  suppository  is 
useful  in  painful  conditions  of  the  rectum.  It  is 
occasionally  employed  for  pruritus,  and  to  relieve 
the  pain  of  neuralgia.  Many  attempts  have  been 
made  to  get  rid  of  its  odour  ;  the  best  way  is  to 
dissolve  it  in  volatile  oil  of  camphor  or  balsam  of 
Peru,  or  to  add  musk  or  2  per  cent,  of  creolin  to  it. 

Internal. — Iodoform  has  not  been  found  to  be 
of  any  use  internally.  It  has  been  tried  unsuccess- 
fully in  phthisis  and  many  other  conditions. 

Toxicology. 

Curious  symptoms,  often  severe  and  sometimes  ending 
in  death,  are  occasionally  observed  after  the  application  of 
iodoform  to  a  raw  surface.  They  are  a  quick  pulse,  gastro- 
intestinal irritation,  fever,  rapid  collapse,  melancholia,  hal- 
lucinations, dilated  pupils,  extensive  erythema,  and  perhaps 
eczema.  These  symptoms  vary  much  in  severity,  and  it  is 
rare  for  more  than  two  or  three  of  them  to  be  present  at  once. 
Fatty  degeneration  of  the  liver  and  muscles  may  occur. 
Stimulants,  diaphoretics,  and  sponging  the  skin  with  warm 
water  are  recommended. 

Aristol.— (Not  official.)    Di-thymol  iodide. 

It  is  a  reddish-brown  powder  containing  46  per  cent,  of 
iodine,  and  may  be  used  as  an  odourless  substitute  for 
iodoform. 
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Creolin  (Not  official)  is  a  dark  liquid  derived  from  coal 
tar.  Jeyes'  disinfectant  preparations  contain  it.  It  is  a  power- 
ful germicide.  It  forms  a  white  emulsion  with  water,  is 
cheap,  and  has  a  pleasant  smell.  Toxic  symptoms  are 
known,  but  are  very  rare. 

Izal  and  L<ys©l  (Neither  official)  are  both  coal  tar 
derivatives.  They  are  both  powerful  antiseptics,  are  not  highly 
poisonous,  and  have,  when  mixed  with  water,  been  used  in 
surgery. 

/8  Napktliol.— (Not  official.)  Synonym.— l^a^ththjl 
alcohol.    A  coal  tar  derivative. 

Characters. — White  shining  laminar  crystals.  Odour 
like  storax.  Soluble  in  alcohol,  ether,  chloroform,  benzene, 
sparingly  in  hot  water,  1  in  8  of  olive  oil,  1  in  80  of  vaseline. 

Dose,  2  to  15  gr.  (in  a  cachet). 

Action  and  Therapeutics. 
Naphthol  is  a  powerful  antiseptic.  A  10  per  cent, 
ointment  cures  scabies,  and  stronger  ointments  may  be 
used  for  ringworm.  It  has  also  been  used  for  pso- 
riasis. Internally  it  has  been  often  given  as  an 
intestinal  antiseptic  in  typhoid  fever  and  infantile 
diarrhoea,  but  it  is  difficult  to  say  how  far  the  im- 
provement which  may  follow  is  due  to  rest  or  careful 
dieting. 

Formaldeliyd.  —  (Not  official.)  CH,0.  A  gas. 
Soluble  in  water. 

The  solution,  commonly  called  formalin,  contains  35 
per  cent.,  is  an  excellent  germicide,  not  very  poisonous  to 
man.  It  preserves  specimens,  and  is  useful  for  all  sorts  of 
disinfecting  processes. 

Class  VII. — The  Remaining'  Carbon  Compounds. 

These  have  no  relationship  to  each  other,  and  each  must 
therefore  be  considered  separately 

ACII>UM  HYl>KOCYA]\ICU]fI  J>lJLUTUJn. 

Diluted  Hydrocyanic  Acid.    Symbol,  HON. 
Synonym. — Prussic  acid. 
Source. — Distil  a  mixture  of  ferrocyanide  of  potassium, 
sulphuric  acid,  and  water.    2K4FeC,Ne  +  SH^SO^  =  3K,S0,  + 
6HCN  +  FeK2FeC,N6.    The  distillate  is  diluted  with  water 
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until  100  gr.  or  110  m  treated  with  nitrate  of  silver  yield  10  gr. 
of  precipitated  dried  cyanide  of  silver.  It  is  then  a  2  per 
cent,  by  weight  solution.  Seheele's  prussic  acid  is  a  4  or  5  per 
cent,  solution. 

Charactebs. — A  colourless,  volatile,  faintly  acid  liquid, 
having  an  almond-like  odour.  Very  unstable  ;  to  preserve  it 
best  it  should  be  kept  in  inverted  blue  stoppered  bottles.  Old 
specimens  may  be  inert.  Sp.  gr.  0-997.  Strength, — 2  per 
cent. 

Incompatibles. — Salts  of  silver,  copper,  and  iron,  red 
oxide  of  mercury,  and  sulphides. 

Impurities. — Sulphuric  and  hydrochloric  acids. 
Dose,  2  to  8  m. 

Preparations. 

1.  Vapor  Acidi  Hydrocyanici. — 10  to  15  ttl  of 

Acidum  Hydrocyanicum  Dilutum  in  1  5  of  cold  water. 

2.  Tinctura  CMoroformi  et  Morphinse. — 

f  1U  of  Acidum  Hydrocyanicum  Dilutum  in  10  ttl  (1  in 
16).    {See  p.  266.) 

Dose,  5  to  10  m. 

Hydrocyanic  acid  is  contained  in  Aqua  Laurocerasi,  and 
also  in  oil  of  bitter  almonds  (non -official). 

Action. 

External. — Hydrocyanic  acid  can  pass  through 
the  epidermis,  and  then  it  paralyses  the  termina- 
tions of  the  sensory  nerves  ;  thus  it  is  a  local 
anaesthetic  and  sedative.  It  is  very  rapidly  absorbed 
from  raw  surfaces,  and  may  cause  poisoning  if  applied 
to  them. 

Internal. — Alimentary  tract. — It  is  quickly  ab- 
sorbed by  mucous  membranes,  and  has  the  same 
anaesthetic  and  sedative  effect  on  the  mouth  and 
stomach  as  on  the  skin.  It  must  always  be 
employed  very  dilute.  A  single  drop  of  the  pure 
acid  placed  inside  the  eye  of  even  a  moderately  large 
animal  will  kill  it  instantly. 

Blood, — If  death  takes  place  almost  immediately 
after  the  administration  of  the  drug,  all  the  blood 
in  the  body  is  of  a  bright  arterial  tint ;  but  if  death 
does  not  occur  for  some  little  time  (within  half  an 
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hour),  the  blood  is  of  a  dark  venous  colour.  The 
primary  transitory  reddening  of  the  venous  blood 
is  due  to  the  fact  that  the  hemoglobin  in  it  is 
oxidized ;  we  do  not  know  the  cause  of  this.  The 
subsequent  darkening  of  the  arterial  blood  is  due  to 
the  fact  that  it  has  lost  its  oxygen,  and  contains 
carbonic  acid  gas ;  why  this  should  be  is  not  cer- 
tain, but  probably  it  depends  upon  the  asphyxia 
consequent  upon  the  action  of  hydrocyanic  acid  on 
the  respiratory  centre.  If  blood  be  shaken  up  with 
prussic  acid,  after  some  time  oxyhaemoglobin  is  con- 
verted into  cyanohsemoglobin,  the  oxygen  being 
turned  out.  Prussic  acid  added  to  drawn  blood 
alters  the  shape  of  the  red  blood-corpuscles.  Neither 
of  these  actions  is  seen  in  life,  for  sufficient  prussic 
acid  to  cause  them  would  kill  before  they  could 
take  place. 

Heart. — Large  doses  cause  instantaneous  dia- 
stolic arrest.  As  this  is  also  true  if  the  drug  is 
applied  locally,  we  may  conclude  that  large  doses 
paralyse  the  heart  directly.  But  prussic  acid  acts 
also  on  the  cardiac  centre  in  the  medulla.  A  small 
dose  will  cause  a  slowing  of  the  pulse  from  stimu- 
lation of  the  vagus  centre,  and  the  stoppage  from 
larger  doses  is  due  both  to  the  direct  action  on  the 
heart  and  to  that  on  the  medulla. 

Vaso-motoT  system. — The  vaso-motor  centre  in 
the  medulla  is  first  briefly  stimulated,  but  soon  pro- 
foundly paralysed ;  blood-pressure  therefore  falls 
very  low. 

Bespiration. — The  respiratory  centre  is  para- 
lysed even  more  readily  than  the  cardiac  or  vaso- 
motor centres,  consequently  the  respirations  quickly 
diminish  both  in  force  and  frequency.  Unless  the 
heart  has  been  instantaneously  stopped  by  a  large 
dose,  asphyxia  is  the  cause  of  death,  and  the  heart 
goes  on  beating  after  the  respirations  have  stopped. 
Occasionally,  if  the  dose  be  small,  all  three  centres 
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may  be  at  first  very  transitorily  stimulated,  so  that 
for  a  few  seconds  the  pulse  and  respirations  may  be 
increased  in  frequency,  and  blood-pressure  may  rise. 

Nervous  system, — Cerebrum. — Medicinal  doses 
of  prussic  acid  have  no  effect  on  the  cerebrum. 
Toxic  doses  cause  deep  insensibility  and  coma.  In 
man  convulsions  are  rarely  seen  ;  in  animals  they 
are  common.  It  is  not  known  how  far  the  coma  and 
convulsions  are  due  to  the  direct  effect  on  the  brain, 
the  altered  circulation  through  it,  or  the  asphyxia. 

Peripheral  nerves  and  muscles, — In  animals 
dead  of  prussic  acid  poisoning  these  are  unexcitable. 
This  paralysing  effect  is  due  to  a  direct  action  on 
the  nerves  and  muscles  themselves,  for  it  does  not 
occur  in  the  peripheral  part  of  a  limb  if  it  is  con- 
nected with  the  rest  of  the  body  only  by  its  nerve. 
In  this  case,  as  no  blood  is  circulating  through  the 
distal  part  of  the  limb,  no  prussic  acid  reaches  it ; 
but  if  the  acid  be  applied  locally  to  the  severed  limb, 
the  nerve  and  muscles  are  paralysed.  This  explains 
the  local  anaesthetic  effect  of  prussic  acid. 

Shortly  before  death  the  spinal  cord  is  para- 
lysed. The  pupil  is  dilated.  We  do  not  know  of 
any  effect  of  prussic  acid  on  the  kidneys,  nor  how  it 
is  excreted. 

Thekapeutics. 

External. — Lotions  of  a  strength  of  about  ttix 
of  the  diluted  acid  to  §j  of  water  are  valuable  for 
allaying  itching  due  to  any  cause.  If  the  skin  is 
abraded  they  must  not  be  used. 

Internal.  -Small  doses,  2  to  4  nt  of  the  diluted 
acid,  are  used  for  their  sedative  effect  on  the  nerves 
of  the  stomach,  to  allay  vomiting,  and  to  relieve 
gastric  pain,  whatever  may  be  their  cause,  and  often 
with  good  effect.  A  useful  way  of  giving  it  is  in  an 
effervescing  draught.  It  is  a  common  ingredient  of 
cough  mixtures  for  by  its  depressing  effect  on  the 
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central  nervous  system  it  diminishes  reflex  excita- 
bility, and  is  consequently  most  serviceable  for  a  dry 
hacking  cough,  by  means  of  which  nothing  is  expec- 
torated. The  bark  of  the  Virginia  prune  is  a  common 
remedy  for  cough.  When  this  drug  is  treated  with 
water,  hydrocyanic  acid  is  formed,  and  this  is  probably 
the  reason  of  its  efficacy.  The  Syrupus  Pruni  Vir- 
giniange  of  the  Brit.  Pharm.  Conference,  in  doses  of 
5j  to  3ij,  has  a  pleasant  taste,  and  is  excellent  as  a 
flavouring  agent  for  cough  mixtures. 

Toxicology. 

With  a  large  dose  the  symptoms  usually  begin  in  a  few 
seconds;  it  is  rare  for  them  to  be  delayed  more  than  two  minutes. 
The  patient  is  perfectly  insensible,  the  eyes  are  fixed  and 
glistening,  the  pupils  dilated,  the  limbs  flaccid,  the  skin  cold 
and  clammy.  The  respiration  is  slow,  deep,  and  convulsive  ; 
the  pulse  is  almost  imperceptible.  Post  mortem. — There  may 
be  an  odour  of  prussic  acid  about  the  body,  which  is  very 
livid.  The  fingers  are  clenched,  the  jaws  firmly  closed,  and 
there  is  froth  at  the  mouth ;  the  eyes  are  fixed  and  glistening, 
and  the  i^upils  are  dilated.  The  stomach  may  be  a  little 
reddened.    The  blood  is  very  dark. 

Treatment. — Wash  out  the  stomach  immediately.  If 
emetics  are  available  large  doses  must  be  given  very  promptly, 
for  every  moment  is  important.  Give  ether  or  brandy  and 
^~  gr.  of  atropine  subcutaneously.  Use  inhalations  of  am- 
monia and  artificial  respiration. 

Gluside.  Symbol,  C(;H^,C0,S02NH.    Synonyms. — Benzoyl- 
sulphonic-imide,  glucusimide,  saccharin. 

Source. — It  is  derived  from  toluene  (CgH5,CH3),  a  deriva- 
tive of  coal  tar,  by  a  complicated  process. 

Characters. — A  light,  white,  crystalline  powder.  Its 
solution  has  an  intensely  sweet  taste ;  1  of  saccharin  is  equal 
to  300  of  cane  sugar.  Solubility. — 1  in  400. of  cold  water  ; 
1  in  28  of  boiling  water ;  1  in  500  of  chloroform ;  1  in  30  of 
spirit  ;  1  in  48  of  glycerine.  It  unites  with  alkaline  hydrates 
cind  carbonates,  evolving  from  the  latter  carbonic  acid  gas, 
and  yielding  soluble  saccharin,  which  has  lost  none  of  its 
sweetness,  and  is  very  soluble  in  water. 


PAKAFFIN 


309 


Impueities. —  Commercial  saccharin  is  not  a  pure  or 
uniform  product ;  it  often  contains  less  than  50  per  cent,  of 
actual  glusidum. 

Dose,  J  to  2  gr. 

Action  and  Theeapeutics. 
Glusidum  is  an  antiseptic,  but  is  not  used  as 
such.    It  is  employed  as  a  sweetening'  agent  when 
from  any  cause,  as  diabetes,  sugar  cannot  be  taken. 
It  may  be  given  as  tablets  or  with  carbonate  of 
sodium  to  form  soluble  saccharin.  An  Elixir  Glusidi 
containing  glusidum,  bicarbonate  of  sodium,  spirit 
and  water,  is  prepared.   The  dose  is  5  to  20  ni.  The 
strength  is  3  gr.  of  glusidum  to  5j.    It  is  a  Brit. 
Pharm.  Conference  preparation. 

PARAFFINUM  I>URUM. 

Hard  Paraffin. 

Source. — Obtained  by  distillation  from  shale  and  separa- 
tion of  the  liquid  oils  by  cooling,  pressure,  and  purification. 

Characters. — A  semi-transparent,  colourless,  crystalline, 
inodorous,  tasteless  solid,  slightly  greasy  to  the  touch. 
Melts  at  110°  to  145°  F.,  burns  with  a  bright  flame.  Solubility. 
— Freely  in  ether  and  chloroform  ;  slightly  in  alcohol ;  not  at 
all  in  water.  It  is  a  mixture  of  several  of  the  harder  members 
of  the  paraffin  series. 

PARAFFIWUM  MOI.I.E. 

Soft  Paraffin.    Synofiym. — Vaseline. 

Source. — Usually  obtained  by  purifying  the  less  volatile 
portions  of  petroleum. 

Characters. — White  or  yellowish,  translucent,  soft  and 
greasy,  free  from  acidity,  alkalinity,  or  any  unpleasant  odour 
or  flavour.  Melts  at  95°  to  103°  F.  Insoluble  in  water.  It 
is  not  saponified  by  caustic  alkalies. 

Uses. 

As  paraffin  cannot  become  rancid,  or  irritate  the 
skin,  it  is  a  very  good  basis  for  many  ointments  ; 
but  as  it  is  absorbed  with  difficulty,  it  is  not  a 
suitable  vehicle  for  the  absorption  of  drugs  by  the 
skin. 
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Part  II.— OEGANIC  MATERIA  MEDICA. 

Section  I.— PHARMACOPCETAL  SUBSTANCES  DERIVED 
FROM  THE  VEGETABLE  KINGDOM. 

The  drugs  comprehended  in  this  section  may  be  arranged 
in  many  ways,  but  there  are  objections  to  each.  Inasmuch  as 
the  medical  student  has  to  be  well  acquainted  with  the  actions  of 
these  drugs  in  health  and  disease,  those  which  act  similarly  will 
be  grouped  together,  In  the  Appendix  a  list  of  these  drugs, 
arranged  according  to  their  Natural  Orders,  will  be  found. 

GROUP  I. 

Drug's  acting*  chiefly  on  the  Nervous  System. 

These  may  be  classified  as  follows 
Class  I.— Acting  on  the  cerebrum. 

A.  Cerebral  depressants  or  soporifics  : 

Opium.   Hop.  Lettuce. 

B.  Cerebral  excitants : 
^Belladonna.    1  Also  act  on  nerve  end- 
Stramonium.  I  ings  in  glands  and  in- 

I  Hyoscyamus.  J  voluntary  muscle. 
,  Cannabis  Indica. 
Caffeine. 


Deliriants 


Class  II. — Acting  on  the  spinal  cord. 

A.  Exciting  the  cells  of  the  anterior  cornua.  Strych- 
nine. 

B.  Depressing  the  cells  of  the  anterior  cornua.  Cala- 
bar bean,  Gelsemium. 

Class  III. — Acting  on  the  nerves. 

A.  Depressing  the  motor  nerves.     Conium,  Nicotine. 

B.  Depressing  the  sensory  nerves.  Cocaine. 

c.  Stimulating  the  secretory  nerves.  Jaborandi. 
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Class  I.— Vegetable  Drugs  acting  chiefly  on  the 
Cerebrum. 

POPPY  CAPSUI.es. 

Papaveris  Capsulse.— The  nearly  ripe,  dried  cap- 
sules of  Papaver  somniferum,  the  white  poppy  (Nat.  Ord, 
Papaveracece).    Cultivated  in  Britain. 

Chaeacters. — Globular,  2  to  3  in.  in  diameter.  Crowned 
by  stellately  arranged  sti(?mas.  Yellowish  brown  with  blackish 
spots.  Internally  a  number  of  thin,  brittle,  parietal  placentas, 
with  many  loose,  small,  reniform,  whitish,  slate-coloured,  or 
nearly  black  seeds.    Inodorous,  slightly  bitter. 

Composition. — A  little  opium  in  the  capsules,  and  some 
oil  in  the  seeds,  which  are  rejected  when  making  the  extract 
and  the  syrup. 

Preparations, 

1.  Decoctum  Papaveris. — 1  in  10,  not  given 
internally. 

2.  Extractum  Papaveris. — 3  in  1. 
Dose,  2  to  5  gr. 

3.  Syrupus  Papaveris. — 1  in  3. 
Dose,  1  fl.  dr. 

Action  and  Uses. 

The  warm  decoction  is  used  locally  as  an  anodyne 
fomentation.  The  preparations  are  unsuitable  for 
internal  use,  as  the  amount  of  opium  they  contain  is 
small  and  uncertain. 

OPIUM. 

Opium. — The  juice  obtained  by  incision  into  the  unripe 
capsules  of  Papaver  somniferum,  the  white  poppy  (Nat.  Ord. 
Papaveracece),  and  inspissated  by  spontaneous  evaporation. 
Imported  from  Asia  Minor.  Any  ordinary  variety  may  be  used 
to  obtain  the  alkaloids  or  the  extract ;  but  otherwise  the  pre> 
parations  of  opium  must  be  made  from  Asia  Minor  opium  of 
such  a  strength  that  when  dried  and  powdered  it  shall  yield 
from  9*5  to  10-5  per  cent,  of  morphine. 

Characters. — Asia  Minor  opium.  {Synonyms. — Smyrna, 
Turkey,  and  Levant  opium.) — Bounded,  irregular,  or  flattened 
masses,  commonly  from  8  oz.  to  2  lbs.  in  weight,  usually 
covered  with  portions  of  poppy  leaves,  and  scattered  over  with 
reddish-brown  chaffy  fruits  of  a  species  of  Rumex.  When  fresh 
it  is  plastic,  moist,  coarsely  granular,  reddish  or  chestnut-brown, 
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but  becoming  harder  by  keeping,  and  darkening  to  blackish 
brown.  Odour  strong,  peculiar,  narcotic.  Taste  nauseously 
bitter.  A  fluid  preparation  reddens  litmus  paper,  owing  to  the 
presence  of  meconic  acid. 

Vakieties. — The  above  is  the  only  official  opium,  but  the 
following  are  met  with  in  commerce,  and  may  be  used  to  pre- 
pare the  alkaloids,  (a)  Constantinople  opium,  small  lenticular 
masses,  |  to  J  lb.  in  weight,  and  enclosed  in  a  poppy  leaf,  but 
without  the  Rumex  seeds.  Sometimes  the  terms  Turkey  and 
Levant  opium  include  this,  (h)  Egyptian  opium.  Flat,  more 
or  less  circular  cakes,  two  or  three  inches  in  diameter,  reddish 
hue  internally,  covered  with  a  leaf  externally.  Persian,  Indian, 
English,  Erench,  and  G-erman  opiums  are  rarely  met  with  in 
England. 

Composition. — (1)  Alkaloids  At  least  eighteen  in  num- 
ber. Most  are  combined  with  meconic  acid,  some  with  sul- 
.  phuric  acid,  and  some  are  free.  Some  morphine  salts  and 
codeine  are  official.  Morphine,  codeine,  narcotine,  and  the- 
baine  are  important.  The  following  are  the  alkaloids  existing 
in  opium  : 

Morphine  (up  to  12  per  cent.).  Cryptopine. 
Codeine  (up  to  -6  per  cent.).  Hydroctarnine. 
Thebaine  (up  to  -3  per  cent.).  Laudanine. 
Narcotine  (also  called  Anarcotine).  Laudanosine, 
Narceine.  Meeonidine. 
Papaverine.  Ehoeadine. 
Pseudo-morphine.  Codamine. 
Protopine.  Gnoscopine. 
Oxynarcotine.  Lanthoptine. 

(2)  Neutral  bodies. — Two  in  number  : 
Meconin.  Meconiasin. 

(3)  Organic  acids. — Two  in  number.  Meconic  acid  is 
official. 

Meconic  acid.  Thebolactic  acid. 

(4)  Water ^  16  per  cent. 

(5)  Mucilage,  resin,  albumen,  glucose,  fats,  essential  oil^ 
caoutchouCy  odorous  substances,  and  salts  of  ammonium, 
calcium,  and  magnesium. 

The  following  analysis  shows  how  specimens  vary. 
Two  specimens  yielded  : 

Morphine  per  cent.       Anarcotine  per  cent. 
Patna  opium  3*98  6*36 

Smyrna  opium       8-27  1*94 

Impurities  Water,  stones,  fruits,  leaves,  starch,  &q- 
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•  100  gr.  dried  at  212^  F.  should  yield  9-5  to  10-5  gr.  of 
morphine. 

Incompatibles. — Perchloride  of  iron  gives  a  deep  red 
colour  (due  to  meconic  acid).  Salts  of  zinc,  copper,  and  arsenic, 
nitrate  of  silver,  acetate  and  subacetate  of  lead,  give  precipi- 
tates of  meconates,  sulphates,  and  colouring  matters.  All  tannin- 
containing  preparations  precipitate  tannate  of  codeine.  Fixed 
alkalies,  their  carbonates,  and  ammonia  precipitate  morphine 
and  narcotine.  The  small  amount  of  glucose  in  opium  may 
cause  it  to  explode  when  made  into  a  jjill  with  nitrate  of  silver. 

Bose,  I  to  3  gr. 

Preparations. 

1 .  Emplastrum  Opii. — Powdered  opium,  1 ;  resin 
plaster,  9.    Strength.  — 1  in  10.    (Very  little  used.) 

2.  Extractum  Opii. — Powdered  opium,  distilled 
water.    Strength.— 2  in  1. 

Dose,  J  to  1  gr. 

3.  Extractum    Opii    Liquidum. — Extract  of 

opium,  1 ;  water,  16 ;  spirit,  4.    Strength  of  opium  1  in 

10  (1  gr.  in  11  TTi)-  (Official  imitation  of  Liquor  Opii 
Sedativus  or  Battley's  Sedative  Solution.) 

Dose,  10  to  40  m. 

4.  Trochisci  Opii.  -  Extract  of  opium,  ^  gr.  ; 
tincture  of  tolu,  sugar,  gum,  extract  of  liquorice,  water. 
Strength  of  opium. — J  in  1. 

Dose,  1  to  2. 

5.  Vinum  Opii. — Extract  of  opium,  1 ;  cinnamon 

bark,  ^  ;  cloves,  ^ ;  sherry,  20.    Strength  of  opium  1  in 

10  (1  gr.  in  11  ra).  (Hardly  ever  used  except  for  eye 
drops,  and  then  it  is  often  ordered  that  the  cinnamon  and 
cloves  be  left  out.) 

Dose,  10  to  40  m. 

6.  Pilula  Flumbi  cum  Opio. — Powdered  opium, 
1 ;  acetate  of  lead,  6  ;  confection  of  roses,  1.  Strength. — 
1  in  8. 

Dose,  3  to  5  gr. 

7.  Pilula  Saponis  Composita.  —  Powdered 
opium,  1;  hard  soap,  4;  glycerine,  q.s.  Strength. — 
1  in  6.    (Often  called  Pilula  Opii.) 

Dose,  3  to  5  gr. 

8.  Pulvis  Cretse  Aromaticus  cum  Opio. — 

Powderedopium,l;  aromatic  chalk  powder,  39.  Strength, 
—1  in  40. 

Dose,  10  to  40  gr. 
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9.  Fulvis  Ipecacuanlise  Compositus.  Syn- 
onym.— Dover's  powder.  Powdered  opium,  1 ;  ipecacu- 
anha, 1 ;  sulphate  of  potassium,  8.    Strength. — 1  in  10. 

Dose,  5  to  15  gr. 

10.  Pilula  Ipecacuanhse  cum  Scilla. — Com- 
pound ipecacuanha  powder,  3  ;  squill,  1 ;  ammoniacum, 
1 ;  treacle,  q.  s.    Strength  of  opium. — 1  in  23. 

Dose,  5  to  10  gv. 

11.  Pulvis  Kino  Compositus.  —  Powdered 
opium,  1 ;  kino,  15;  cinnamon,  4    Strength. — 1  in  20. 

Dose,  5  to  20  gr. 

12.  Pulvis  Opii  Compositus.  —  Powdered 
opium,  3  ;  black  pepper,  4  ;  ginger,  10  ;  caraway,  12  ; 
tragacanth,  1.    Strength. — 1  in  10. 

Dose,  2  to  5  gv. 

13.  Confectio  Opii. —  Compound  powder  of 
opium,  1  ;  syrup,  3.    Strength  of  opium, — 1  in  40. 

Dose,  5  to  20  gr. 

14.  Suppositoria  Plumbi  Composita. — Pow- 
dered opium,  1 ;  acetate  of  lead,  3  ;  oil  of  theobroma,  11, 
Strength. — 1  gr.  in  each. 

15.  Tinctura  Opii.  Synonym.  —  Laudanum. 
Powdered  opium,  IJ  ;  proof  spirit,  20.  Strength. — 1 
in  13  (1  gr.  in  14J  ra).  A  preparation  of  opium  called 
Nepenthe  is  the  same  strength  as  Tinctura  Opii.  Syden- 
ham's laudanum  is  a  tincture  of  opium  flavoured 
with  saffron.  Acetum  Opii  Crocatum  (black  drop) 
is  four  times  as  strong  as  Tinctura  Opii. 

Dose,  5  to  40  m. 

16.  Enema  Opii. — Tincture  of  opium,  J  fl.  dr. ; 
mucilage  of  starch,  2  fl.  oz.,  for  one  enema.  Strength 
of  opium. — 1  in  430  (2  gr.  in  each).  (Nearly  always  made 
by  the  nurse.) 

Dose,  2  fl.  oz.  per  rectum. 

17.  Linimentum  Opii. — Tincture  of  opium  and 
soap  liniment,  equal  parts.  Strength  of  opium.  —1  in  26. 

18.  Tinctura  Camphorse  Composita.  jS?/n- 
ont/m.— Paregoric.  Powdered  opium,  40  gr. ;  benzoic 
acid,  40  gr. ;  camphor,  30  gr.  ;  oil  of  anise,  30  lu  ;  proof 
spirit,  20  fl.  oz.    Strength.— 1  in  240  (I  gr.  in  262  m). 

Dose,  15  to  60  m. 

19.  Tinctura  Opii  Ammoniata.  Synonym. — 
Scotch  paregoric.  Powdered  opium,  100  gr.  ;  saffron, 
180  gr. ;  benzoic  acid,  180  gr. ;  oil  of  anise,  1  fl.  dr. 
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strong  solution  of  ammonia,  4  fl.  oz. ;  rectified  spirit, 
16  fl.  oz.    Strength.— 1  in  96  (1  gr.  ;in  105  m). 
Dose,  30  to  60  m. 

20.  Ungfuentum  Gallae  cum  Opio. — Powdered 
opium,  32  gr. ;  ointment  of  galls,  1  oz.    Strength — 
1  in  14|. 
It  will  be  noticed  that — 

From  Extractum  Opii  there  are  prepared  Extractum  Opii 
Liquidum,  Trochisci  Opii,  and  Vinum  Opii. 

From  Pulvis  Ipecacuanhce  Compositus  there  is  prepared 
Pilula  Ipecacuanhse  cum  Scilla. 

From  Pulvis  Opii  Compositus  there  is  prepared  Confectio 
Opii. 

From  Tinctura  Opii  there  are  prepared  Enema  Opii  and 
Linimentum  Opii. 

The  following  list,  in  which  the  doses  are  arranged  ap- 
proximately according  to  those  given  in  the  Pharmacopoeia, 
may  assist  the  student. 

Strength  of  Opium.  Name.  Dose. 


1  in    J  Ext.  Opii 


4-1  gr. 


1  in    6  Pil.  Saponis  Co. 

1  in    8  Pil.  Plumbi  c  Opio 

1  in  10  Pulv.  Opii  Co. 


1  in  10  Pulv.  Ipecac.  Co. 

1  in  23  Pil.  Ipecac,  c'  Scilla 


1  in  20     '  Pulv.  Kino  Co. 

1  in  40  Conf.  Opii 

1  in  10  Ext.  Opii  Liq. 


1  in  10  Vinum  Opii 

1  in  13  Tinct.  Opii 


1  in  40  Pulv.  Cret.  Aromat  c 


1  in  96  Tinct.  Opii  Ammon. 

1  in  240  Tinct.  Camph.  Co. 


i  gr.  in  each  Trochisci  Opii. 

1  gr.  in  each  Suppositoria  Plumbi  Co. 

J  5  tinct.  in  each  Enema  Opii. 

1  in  10  Emplast.  Opii. 

1  in  14|  Ung.  Gallse  c  Opio. 

1  in  26  Linimentum  Opii. 


Morphinse  Hydrochloras.  —  Hydrochlorate 
Morphine.    Symbol,  Ci7H,9N03,HCl,3H20. 
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Source. — (1st)  Take  a  cold  concentrated  watery  solution 
of  opium,  precipitate  the  meconic  acid  and  resins  with  chlo- 
ride of  calcium.  The  solution  contains  hydrochlorate  of 
morphine.  (2nd)  Evaporate  the  solution  till  it  is  solid,  press 
to  remove  colouring  matter,  exhaust  with  boiling  water,  filter, 
and  again  evaporate  and  press ;  repeat  this  till  the  solution  is 
nearly  colourless.  (3rd)  Complete  the  decolorization  by  di- 
gesting with  charcoal.  (4th)  Precipitate  the  morphine  with 
ammonia  and  wash.  (5th)  Dissolve  in  hydrochloric  acid  and 
crystallize  out. 

Characters.— White  acicular  crystals,  with  a  silky  lustre. 
Solubility. — 1  in  24  of  water  ;  1  in  90  of  spirit ;  1  in  8  of 
glycerine. 

Incompatibles. — Salts  of  lead,  iron,  copper,  mercury,  and 
zinc  ;  alkaline  carbonates  ;  lime  water  ;  Liquor  Arsenicalis ; 
all  substances  containing  tannin. 

Dose,  ^  to  J  gr. 

Preparations. 

1.  Liquor    Morphinse     Hydrochloratis.  — 

Hydrochlorate  of  morphine,  1 ;  dilute  hydrochloric  acid, 
2  ;  rectified  spirit,  24;  water,  73.    Strength. — 1  in  100, 
or  about  4|  gr.  of  the  hydrochlorate  to  ^j. 
Dose,  10  to  60  m. 

2.  Suppositoria  Morphines.—  Hydrochlorate  of 
morphine,  ^  gr. ;  oil  of  theobroma,  14 J  gr.  Strength. — 
1  in  30  (J  gr.  in  each). 

3.  Suppositoria  Morphines  cum  Sapone. — 
Hydrochlorate  of  morphine,  ^  gr. ;  glycerine  of  starch, 
2J  gr.  ;  curd  soap,  8  gr. ;  and  a  sufficiency  of  starch. 
Strength. — -|  gr.  in  each. 

4.  Tinctura  Chloroformi  et  Morphines.  - 
See  p.  266.    Strength. — gr.  in  10  ra. 

Dose,  5  to  10  m. 

5.  Trochisci  Morphines.  —  Hydrochlorate  of 
morphine,  gr. ;  with  tincture  of  tolu,  sugar,  gum, 
and  water.    Strength. — ^  gr.  in  each. 

Dose,  1  to  6. 

6.  Trochisci  Morphines  et  Ipecacuanhes.— 

Hydrochlorate  of  morphine,     gr.  ;  ipecacuanha,  ^  gr. ; 
and  tincture  of  tolu,  sugar,  gum,  and  water.  Strength. 
— ^  gr.  in  each. 
Dose,  1  to  6. 
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Morphinee  Acetas.— Acetate  of  Morphine.  Ci^Hjg 
N03,HC2H302,3H20.  The  use  of  the  acetate  is  diminishing,  as 
it  is  an  unstable  salt. 

Source. — Morphine  is  precipitated  with  ammonia  from  a 
solution  of  the  hydrochlorate.  It  is  dissolved  in  acetic  acid 
and  water,  and  the  solution  is  evaporated. 

Characters. — A  white  powder.  Solubility. — 1  in  2|  of 
water.  Many  specimens  are  not  so  soluble  as  this.  1  in  100 
of  spirit ;  1  in  5  of  glycerine. 

Dose,  ^  to  I  gr. 

Pre;parations. 

1.  Injectio  Morphinse  Hypodermica. — The 

acetate  is  prepared  as  above,  but  not  evaporated.  S trength. 
— 1  gr.  of  the  acetate  in  10  tu  of  water.    Deteriorates  by 
keeping,  and  therefore  must  be  made  fresh  as  required. 
Dose,  1  to  3  m.  or  more  hypodermically. 

2.  Liquor  Morphinse  Acetatis. — Acetate  of 
morphine,  1 ;  dilute  acetic  acid,  2  ;  rectified  spirit,  24 ; 
distilled  water,  73.  Stre7igth. — 1  in  100,  or  about  4Jgr. 
of  the  acetate  to  §j. 

Dose,  10  to  60  m. 

MorpMnse    Sulplias.  —  Sulphate    of  Morphine. 

Source.  —  Morphine  is  precipitated  from  a  solution  of  the 
hydrochlorate  by  ammonia,  and  is  dissolved  in  sulphuric  acid 
and  water,  and  the  solution  is  evaporated. 

Characters. — Colourless  silky  needles.  Solubility. — 1  in 
20  of  cold  water  ;  freely  in  hot  water ;  sparingly  in  spirit. 

Dose,  1^  to  I  gr. 

Preparation. 

Liquor  Morpliinse  Sulphatis. — Sulphate  of 
morphine,!;  rectified  spirit,  25;  water, 75.  Strength. 
— 1  in  100,  or  about  4|  gr.  of  the  sulphate  to  §j. 

Dose,  10  to  60  m. 

Aeidiim  Mecomciim.-Meconic  Acid.  H.C.HO^. 

Source. — The  meconate  of  calcium,  which  is  precipitated 
in  the  manufacture  of  hydrochlorate  of  morphine,  is  placed  in 
hot  water  and  treated  with  hydrochloric  acid.  On  cooling 
meconic  acid  crystallizes  out. 

Characters.  —  Almost  colourless,  micaceous  crystals. 
Solubility. — 1  in  150  of  water ;  1  in  45  of  spirit ;  it  is 
decomposed  by  boiling  water. 
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Pre;paration. 

Liquor  Morphinse  Bimeconatis. — Morphine  is 
precipitated  by  ammonia  from  a  solution  of  the  hydro- 
chlorate,  it  is  dissolved  in  water,  spirit,  and  meconic 
acid.  Strength.  -  1  in  80,  per  cent.,  or  about  5|  gr. 
of  the  bimeconate  in  §j. 

Dose,  5  to  40  m. 

Action. 

The  action  and  uses  of  opium  are  due  almost 
entirely  to  its  morphine,  and  therefore  they  may  be 
studied  together.    For  Codeine  see  p.  328. 

External. — Opium  probably  has  no  action  when 
applied  to  the  unbroken  skin,  but  it  has  been  said 
to  be  slightly  anodyne.  It  can  be  absorbed  from 
and  relieve  the  pain  of  raw  surfaces. 

Internal. — Alimentary  canal, — Opium  diminishes 
all  the  secretions  of  the  body  except  the  sweat.  The 
mouth  consequently  becomes  dry,  and  the  patient  feels 
thirsty,  but  after  a  small  dose  not  markedly  so.  This 
effect  is  partly  due  to  the  direct  action  of  the  opium 
on  the  mouth,  but  to  a  less  extent  to  its  influeace 
exerted  after  it  has  been  absorbed.  In  the  stomach 
and  intestine,  by  the  same  double  action,  the  secretion 
of  the  gastric  and  intestinal  juices  is  diminished.  The 
drug  also  paralyses  the  peristaltic  movements  of  the 
stomach  and  intestines.  This  is  due  to  its  action  on 
the  nervous  or  muscular  structures  in  the  wall  of  the 
intestine  itself.  The  result  of  the  diminution  of 
secretion  and  peristalsis  is  that  opium  appeases 
hunger,  often  causes  indigestion,  almost  always  gives 
rise  to  constipation,  and  if  vomiting  or  diarrhoea  is 
present  it  may  prevent  it.  These  actions  are  also  in  part 
due  to  its  general  sedative  influence  on  the  nervous 
system.  If  pain  exists  in  the  abdomen  or  elsewhere 
opium  is  a  powerful  anodyne.  Most  of  it  is  absorbed, 
but  rather  slowly.    If  injected  subcutaneously  it  is 
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excreted  into  the  stomach.  With  some  persons  it 
causes  vomiting. 

Blood. — Morphine  for  the  most  part  circulates 
in  the  blood  as  such,  and  is  excreted  by  the  kidneys, 
but  a  small  part  of  it  is  destroyed  in  the  liver.  The 
fate  of  the  other  alkaloids  is  not  known,  nor  are  we 
aware  of  any  direct  action  of  any  of  the  constituents 
of  opium  on  the  blood  itself. 

Circulation. — In  an  ordinary  healthy  man  small 
doses  of  opium  do  not  affect  the  heart  or  vessels. 
Large  doses  first  increase  and  then  diminish  the 
action  of  the  heart,  which  finally  stops  in  diastole. 
These  effects  can  be  produced  by  applying  the  drug 
to  the  organ  ;  it  therefore  directly  affects  either  the 
cardiac  muscle  or  the  nerves  in  it.  But  this  local 
action  is  augmented  by  the  less  important  influence 
of  opium  on  the  vagal  centre ;  this  is  at  first 
stimulated,  and  about  the  time  at  which  the  heart 
itself  is  depressed,  so  that  both  these  actions  make 
the  pulse  slow.  Just  before  death  the  vagus  is 
depressed,  but  the  heart  itself  is  by  then  so  feeble 
that  the  pulse  is  not  quickened.  Patients  rarely  die 
from  the  effect  of  opium  on  the  heart  and  its  nervous 
apparatus,  this  being  much  less  important  than  the 
influence  on  respiration. 

The  vaso-motor  system  is  not  affected  till  to- 
wards the  end  of  the  symptoms  due  to  toxic  doses  ; 
then  the  vessels  dilate  from  the  action  of  the  drug 
on  the  vaso-motor  centres  in  the  medulla  and  cord. 

Bespiration. — Opium  is  a  direct  poison  to  the 
respiratory  centre.  Breathing  therefore  becomes 
slow,  less  air  is  taken  in  at  each  inspiration,  and 
death  takes  place  from  asphyxia. 

Nervous  system. — Brain. — The  higher  facalties 
are  at  first  excited  even  by  small  doses.  In  a  few 
persons  there  is  no  inco-ordination  in  this  excitement. 
The  intellectual  power  and  mental  vigour  are  in- 
creased, and  therefore  the  drug  is  taken  by  some 
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people  to  enable  them  to  do  their  mental  work. 
Usually,  however,  the  excitation  does  not  affect  the 
mind  evenly  ;  generally  the  imagination  is  powerfully 
and  pleasantly  excited,  much   more   so  than  the 
faculties  of  reason  and  judgment,  which  are  a  little 
dulled.    The  expression  on  the  face  is  one  of  happi- 
ness and  comfort,  and  this  corresponds  with  the 
condition  of  mind,  which  is  in  a  state  of  peace,  calm, 
and  happiness.  This  is  soon  succeeded  by  sleep,  which 
is  accompanied  by  pleasant  dreams,  generally  of  an 
impossible  nature.    With  some  persons,  however,  the 
sleep  is  quite  dreamless.    This,  which  is  the  beginning 
of  the  depression  of  the  highest  centres,  is  soon 
followed  by  depression  of  the  others,  the  higher 
being  influenced  before  the  lower,  so  that  soon  the 
sleeper  does  not  respond  to  any  sound,  light,  or 
cutaneous  stimulation,  nor  does  he  feel  pain.    It  is 
this  last  fact  that  makes  the  drug  so  invaluable. 
The  dose  requisite  to  annul  pain  depends,  of  course, 
upon  the  severity  of  it.    If  a  large  amount  is  given, 
often  there  is  no  primary  excitement,  and  then  the 
first  symptom  that  opium  has  been  taken  is  drowsi- 
ness.   On  waking  from  sleep  induced  by  opium  some 
persons  feel  quite  well,  but  usually  there  is  a  little 
languor,  headache,  and  nausea.    Opium  eaters  take 
it  for  its  stimulant  effect.    It  is  given  medicinally  as 
an  hypnotic  and  anodyne.    The  pupil  is  contracted; 
this  is  due  to  the  effect  of  the  drug  on  the  pupillary 
centre  in  the  floor  of  the  aqueduct  of  Sylvius.  In 
man,  just  as  the  stimulation  of   the  intellectual 
centres  is  brief,  so  is  that  of  the  cerebral  motor 
centres — in  fact,  it  is  often  difficult  to  detect  any 
evidence  of  it.    Their  subsequent  depression  is  never 
so  marked  as  that  of  the  intellectual  faculties  ;  for 
although  there  is  languor  and  muscular  weakness, 
and  the  patient  always  lies  down,  yet  he  can  be 
walked  about  if  he  is  supported.    Vomiting  is  occa- 
sionally caused  by  transient  irritation  of  the  vomiting 
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centre,  but  soon  it  is  depressed,  and  therefore  emetics 
do  not  act  well  in  cases  of  opium  poisoning. 

The  motor  cells  of  the  spinal  cord  are  at  first 
slightly  stimulated,  and  consequently  reflex  excita- 
bility is  exaggerated;  but  they  are  soon  depressed, 
and  it  is  difficult  to  obtain  reflex  movements. 

The  excitability  of  motor  and  sensory  nerves  is, 
perhaps,  a  little  increased  at  first,  but  in  the  later 
stages  of  opium  poisoning  they  are  depressed,  the 
sensory  before  the  motor.  The  muscles  remain 
irritable  to  the  last. 

Opium,  in  its  action  on  the  nervous  system, 
illustrates  the  common  fact  that  functions  at  first 
stimulated  by  a  drug  are  usually  subsequently  para- 
lysed by  it ;  and  it  affords  an  excellent  example  of 
the  law  of  dissolution,  for  higher  functions,  such  as 
the  intellectual  and  imaginative,  are  first  affected  ; 
motion  is  then  disordered  ;  next  the  pupillary  centre, 
and  then  the  medullary  centres  for  respiration  and 
cardiac  action  are  implicated.  The  spinal  cord  is 
influenced  to  a  less  degree,  the  nerves  very  slightly; 
and  the  muscles  not  at  all. 

In  man  the  peculiarities  of  the  action  of  mor- 
phine are  its  predominating  influence  on  the  higher 
mental  functions,  and  the  slight  affection  of  the 
motor  and  the  vaso-motor  centres,  the  cord,  the 
nerves,  and  the  muscles.  In  frogs  morphine  produces 
violent  convulsions,  because  its  predominating  action 
is  to  stimulate  the  spinal  cord.  Birds  are  peculiarly 
insusceptible  to  morphine.  Mammals  are  for  the 
most  part  affected  in  the  same  way  as  man  ;  dogs  and 
rabbits  require  large  doses  to  produce  symptoms,  and 
with  cats  morphine  is  a  violent  convulsant. 

Kidneys. — Sometimes  opium  shghtly  increases, 
sometimes  it  slightly  decreases,  the  urinary  flow. 

Shin. — Opium  is  a  mild  diaphoretic.  It  may 
cause  itching. 

Metabolism, — If  the  person  taking  it  has  glyco- 
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suria,  the  amount  of  sugar  he  passes  in  the  urine  is 
diminished.  General  metaboHsm  appears  to  be  de- 
creased also,  for  it  is  stated  that  the  amounts  of  uric 
acid  and  carbonic  acid  excreted  are  lessened,  but 
some  experimenters  contradict  this  statement. 

Temperature. — Large  doses  depress  this,  probably 
from  the  effect  of  the  drug  on  the  thermogenetic 
nerve  centres. 

Peculiarities. — There  are  few  drugs  which  have 
such  different  effects  upon  different  people.  The 
above  description  states  the  manner  in  which  most 
human  beings  are  affected,  but  in  some  the  stage  of 
excitation  is  very  evident,  so  that  they  become 
delirious  and  cannot  sleep.  In  others,  vomiting  and 
indigestion  are  very  marked.  Some  of  these  pecu- 
liarities are  due,  no  doubt,  to  the  varying  composi- 
tion of  opium.  Children  are  easily  poisoned  by  it, 
and  therefore  only  small  doses  should  be  adminis- 
tered to  them  ;  women  are  more  readily  affected 
than  men.  Persons  who  take  it  habitually  soon 
tolerate  enormous  quantities.  It  may  produce  an 
erythematous  eruption  on  the  skin. 

Differences  in  action  betiueen  opium  and  morphine. 
— (1)  Morphine,  being  more  readily  absorbed,  acts 
more  quickly.  It  is  especially  suited  for  subcu- 
taneous injection  ;  given  in  this  way  it  acts  very 
rapidly.  (2)  Opium  is  more  liable  to  upset  the 
digestion  and  to  cause  constipation,  but  this  last  fact 
often  makes  it  the  more  valuable  in  many  abdomi- 
nal diseases.  (3)  Opium  is  the  better  diaphoretic. 
(4)  Morphine  is  more  certain  in  its  action  as  an  ano- 
dyne and  soporific ;  possibly  this  is  because  of  the 
other  powerful  alkaloids  in  opium.  (5)  Opium  is 
stated  to  act  more  powerfully  in  reducing  the  amount 
of  sugar  present  in  the  urine  in  glycosuria. 
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Thekapeutics. 

External. — Hot  fomentations  or  poultices  sprin- 
kled with  laudanum  are  often  applied  to  painful 
parts,  but  probably  it  is  the  heat  and  not  the  opium 
which  relieves  the  pain.  Linimentum  Opii  rubbed 
into  the  skin  diminishes  the  pain  of  chronic  rheu- 
matism and  myalgia ;  probably  in  this  case  the  friction 
is  more  efficacious  than  the  opium.  Locally  applied 
to  sores  and  ulcers,  it  may  soothe  the  pain  due  to 
them.  The  ointment  of  galls  and  opium  will  often 
relieve  the  pain  of  piles  and  anal  fissures,  especially 
if  a  mild  laxative  is  given  by  the  mouth. 

Internal. — Stomach, — Morphine  is  of  great  ser- 
vice for  the  pain  of  gastric  ulcer,  cancer,  or  even  for 
simple  painful  dyspepsia.  One  of  the  official  solutions 
of  morphine  (20  nx  doses)  is  preferable  to  opium,  as 
that  may  aggravate  the  indigestion.  They  are  fre- 
quently combined  with  preparations  of  bismuth,  and 
taken  immediately  before  or  after  meals.  Many 
forms  of  vomiting  are  relieved  by  morphine,  because 
it  decreases  pain,  peristalsis,  and  excessive  secre- 
tion. 

Intestines. — Opium  is  invaluable  for  stopping 
many  varities  of  diarrhoea.  If  they  will  yield  to 
any  treatment,  opium  is  most  likely  to  be  successful. 
Intestinal  colic,  being  due  to  irregular  excessive  peri- 
staltic action,  is  generally  relieved  by  opium, — and, 
indeed,  so  is  abdominal  pain  of  all  sorts.  In  all 
inflammatory  conditions  of  the  peritoneum  full  doses 
of  opium  must  be  given,  the  object  being  so  to  para- 
lyse the  intestinal  movements  as  to  prevent  the  peri- 
toneal surfaces  rubbing  against  each  other.  It  is  the 
great  mainstay  in  appendicitis,  acute  peritonitis,  and 
after  operations  or  wounds  in  the  abdomen.  Opium 
is  preferable  to  morphine  for  abdominal  cases  ;  if 
they  are  severe  it  must  be  boldly  pushed,  the  patient 
being  kept  just  drowsy  with  slightly  contracted  pupils, 
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and  it  often  does  not  matter  if  the  bowels  are  not 
open  for  a  week  or  even  more. 

Heart. — Much  skill  is  required  to  give  opium 
properly  in  heart  disease.  The  hypodermic  injection 
of  morphine  is,  on  the  whole,  to  be  preferred  to  opium. 
The  great  indication  for  it  is  when  cardiac  pain  and 
distress  keep  the  patient  awake.  Often  it  acts  like 
a  charm,  a  quiet  refreshing  sleep  being  the  result  of 
a  single  injection.  No  doubt  it  is  a  cardiac  depres- 
sant, but  we  have  to  set  against  this  the  exhaustion 
of  pain  and  insomnia.  Still,  if  the  patient  is  very 
ill,  these  two  factors  must  be  carefully  balanced.  It 
likewise  often  relieves  the  pain  of  aneurysm  and 
intra-thoracic  growths.  Its  depressant  effect  may 
be  to  some  extent  counterbalanced  by  combining 
belladonna  with  it. 

Vessels, — Opium  is  an  excellent  hemostatic.  It 
is  probably  efficient  after  absorption,  but  its  great 
value  is  in  intestinal  haemorrhage,  when  it  acts 
partly  by  stopping  peristaltic  movements.  An  ex- 
cellent form  in  which  to  give  it  is  the  Pilula  Plumbi 
cum  Opio. 

Bespiration. — It  will  be  remembered  that  opium 
depresses  the  respiratory  centre ;  therefore  it,  by 
diminishing  the  activity  of  the  centre  for  the  reflex 
act  of  coughing,  will  often  alleviate  this  distressing 
symptom,  but  it  is  only  justifiable  to  give  it  when 
the  irritation  which  reflexly  sets  up  a  cough  is 
irremovable,  as  in  intra-thoracic  growth  or  aneurysm, 
or  when  there  is  little  or  no  lividity  and  yet  the 
cough  is  violent,  as  is  often  the  case  in  pleurisy. 
The  liability  to  lividity  and  asphyxia  in  many  dis- 
es^^  attended  with  cough  must  never  be  forgotten. 
Thus  opium  is  quite  inadmissible  in  the  last  stages 
of  bronchitis  and  pneumonia,  and,  as  a  rule,  in 
even  the  earlier  stages  of  bronchitis  other  means 
of  relieving  the  cough  should  be  tried  first ;  and  if 
opium  is  given,  it  must  be  administered  with  caution 
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and  judgment.  A  linctus  opiatus,"  a  favourite 
remedy,  is  often  given  at  night  when  a  cough 
keeps  the  patient  awake.  It  may  consist  of  tinc- 
ture of  opium,  2  ui ;  dilute  sulphuric  acid,  2  ; 
treacle,  80  ;  water  to  5j.  The  object  of  the  treacle 
is  to  soothe  the  pharynx  locally.  Opium  must  also 
be  given  cautiously  for  asthma,  as  there  is  in  this 
disease  a  great  liability  to  the  growth  of  a  permanent 
opium  habit. 

Nervous  system. — Brain. — It  is  in  its  action  on 
this  organ  that  the  marvellous  value  of  opium  is  seen, 
its  great  function  being  to  relieve  pain  and  to  pro- 
diace  sleep  when  that  is  prevented  by  pain.  For 
these  purposes  it  is  best  given  hypodermically  as 
morphine,  for  that  acts  more  quickly,  more  certainly, 
and  is  less  liable  to  produce  indigestion  and  excite- 
ment than  opium.  It  would  be  a  long  list  to  give 
all  the  diseases  the  pain  of  which  can  be  relieved  by 
morphine  ;  cancer  and  fractures  are  typical  instmces. 
Morphine  is  very  valuable  for  the  insomnia  of  acute 
diseases ;  but  it  should  never  be  prescribed  for 
habitual  sleeplessness,  for  fear  the  patient  should 
contract  the  habit  of  opium  taking — unless  the  disease 
causing  the  insomnia  is  incurable,  when  the  use  of 
opium  is  quite  justified.  It  should  not  be  given  in 
gout,  for  that  is  often  accompanied  by  granular 
kidneys  ;  nor  for  hysteria,  for  often  it  does  not  relieve 
hysterical  pains,  and  an  opium  habit  may  be  formed. 
It  is  especially  useful  in  renal  and  biliary  colic,  and 
for  the  after-pains  of  a  confinement.  In  these  cases 
it  relieves  the  pain  partly  from  its  power  as  an 
anodyne,  and  also  because  by  its  paralysing  effect 
on  unstriped  muscle  it  relaxes  the  muscular  contrac- 
tion. This  property  also  makes  it  valuable  in  some 
eases  of  spasmodic  stricture  of  the  urethra.  It  may 
be  given  as  a  sedative  in  delirium  tremens  and  some 
forms  of  mania,  but  often  such  large  doses  are 
required  that  its  use  is  not  justifiable.  Patients 
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suffering  great  pain  can  take  enormous  doses  without 
any  symptoms  of  poisoning. 

Spinal  cord. — It  has  heen  used  for  the  pains  of 
locomotor  ataxy,  and  occasionally  in  convulsive 
diseases,  but  without  much  success. 

Kidneys. — It  should  always  be  remembered  that 
morphine  is  excreted  with  great  difficulty  if  the 
kidneys  are  diseased.  There  are  several  cases  re- 
corded in  which  persons  suffering  from  Bright's 
disease  have  been  killed  by  quite  small  doses  of 
opium. 

Skin. — Combined  with  ipecacuanha  as  Dover's 
powder,  opium  is  commonly  given  as  a  mild  diapho- 
retic in  cases  of  slight  inflammatory  disorder,  such  as 
a  common  cold. 

Metabolism. — Opium  is  administered  to  persons 
suffering  from  diabetes,  and  the  amount  of  sugar  in 
the  urine  certainly  diminishes  and  the  patient's 
general  health  improves.  Opium  can,  in  the  opinion 
of  many,  control  all  varieties  of  inflammation,  there- 
fore it  is  given  for  a  cold  in  the  head,  for  cystitis, 
pleurisy,  &c.  Occasionally  persons  taking  opium 
suffer  from  retention  of  urine.  We  have  indicated 
the  occasions  on  which  opium  and  morphine  are 
respectively  preferable. 

Toxicology. 

Actite  poisoning. — There  may  be  slight  preliminary  excita- 
bility, but  soon  drowsiness  sets  in ;  this  is  followed  by  incapacity 
for  exertion,  sleep,  and  finally  deep  coma.  The  pupils  are 
minutely  contracted.  At  first  the  patient  can  be  roused,  but 
soon  no  stimulation  will  do  this.  Eeflex  action  is  abolished. 
The  skin  is  cold,  the  face  and  lips  are  livid,  and  towards  the 
end  bathed  in  sweat.  The  pulse  is  weak  and  slow.  The  respi- 
ration becomes  slower  and  more  irregular,  at  last  it  is  stertorous, 
and  the  patient  dies  from  asphyxia. 

Diagnosis  of  poisoning  by  opium. — (1)  From  alcoholic 
poisoning. — Often  very  difficult,  especially  if,  as  commonly 
happens,  the  man  poisoned  with  opium  has  taken  alcohol  or 
had  it  given  him.    The  pupils  are  more  contracted  in  opium 
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poisoning.  The  patient  is  more  easily  roused  in  alcohol 
poisoning.  Examine  the  urine  for  morphine  and  alcohol. 
Get  a  careful  history.  (2)  From  cerebral  hemorrhage. — If 
this  is  in  the  pons  Varolii  the  pupils  may  be  very  contracted 
and  the  diagnosis  difficult,  but  look  carefully  for  local  para- 
lyses. Usually  cerebral  haemorrhage  takes  place  into  the 
internal  capsule,  and  then  the  face  and  the  limbs  on  the  oppo- 
site side  are  paralysed.  If  the  haemorrhage  is  a  small  one,  and 
especially  if  it  is  in  the  pons,  the  temperature  may  be  raised ; 
if  it  is  a  very  large  one  the  temperature  falls  for  the  first 
few  hours,  but  may  rise  subsequently.  If  the  pupils  are 
unequal  the  case  is  one  of  cerebral  haemorrhage.  (3)  From 
carbolic  acid  poisoning,  in  which  there  may  be  coma  and 
contracted  pupils.  The  acid  produces  white  patches  in  the 
mouth,  and  the  odour  is  characteristic.  (4)  From  chloroform 
and  ether  poisoning  by  the  odour  of  the  breath  and  of  the 
vomited  matters.  (5)  From  urcemia  by  the  signs  of  Bright's 
disease,  especially  albuminuria.  (6)  From  diabetic  coma  by 
the  smell  of  the  breath  and  the  glycosuria.  (7)  From  the 
comatose  stage  of  an  epileptic  fit  by  the  history,  the  dilata- 
tion of  the  pupils,  and  the  fact  that  the  lividity  does  not 
deepen.  (8)  From  the  same  stage  of  a  fit  in  general  para- 
lysis of  the  insane  and  other  nervous  diseases  by  the  same 
symptoms. 

Post  mortem. — The  appearances  after  death  from  opium 
poisoning  are  those  always  found  after  fatal  asphyxia. 

Treatment. — Wash  out  the  stomach.  Give  prompt  emetics 
(p.  127),  as  apomorphine  subcutaneously.  Always  rouse  the 
patient  by  walking  him  about,  flapping  him  with  a  towel, 
pinching  him,  applying  the  faradic  current,  and  putting  am- 
monia to  the  nose  ;  a  pint  of  strong  coffee  should  be  injected 
into  the  rectum,  gr.  sulphate  of  atropine  given  subcu- 
taneously, or  30  ra  of  tincture  of  belladonna  by  the  mouth 
repeated  every  quarter  of  an  hour.  If  the  breathing  is  very 
difficult,  artificial  respiration  should  be  employed.  Nitrite  of 
amyl  inhalations  may  be  used.  The  treatment  must  be  kept 
up  for  several  hours  if  necessary. 

Permanganate  of  potassium  (equal  in  amount  to  the  mor- 
phine swallowed)  dissolved  in  water  may  be  given.  It  is  a 
chemical  antidote,  decomposing  the  morphine. 

Chronic  Morphia  poisoni7ig.  —  As  many  persons  ad- 
minister the  drug  subcutaneously  to  themselves,  chronic 
poisoning  is  very  common.  The  symptoms  are  that  the 
patient  loses  all  sense  of  right  and  wrong,  he  will  lie  and 
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thieve  in  the  most  degrading  way,  especially  if  his  desire 
is  to  obtain  the  drug^  and  absolutely  no  statement  that  he 
makes  can  be  trusted.  He  neglects  his  work,  and  lets  his 
business  go  to  ruin.  He  wastes  and  becomes  anaemic,  he 
suffers  from  loss  of  appetite,  indigestion,  dry  mouth,  sluggish 
bowels,  and  a  foul  tongue.  The  nails  are  brittle,  the  skin 
dry,  the  hair  turns  grey  early,  and  falls  out.  There  is  sexual 
impotence,  no  erections  take  place,  no  semen  is  secreted, 
there  is  amenorrhcea,  and  the  flow  of  milk  is  stopped,  but 
there  is  polyuria.  The  pupils  are  small,  there  is  loss  of 
muscular  power,  slight  ataxy  and  tremor  in  severe  cases. 
The  arm  is  scarred  with  marks  of  the  syringe,  and  20  grains 
of  morphia  a  day  may  be  taken. 

The  patient  must  be  isolated  and  carefully  watched  to  see 
that  he  gets  no  morphia  (he  often  eludes  or  bribes  his  nurse) ; 
it  should  be  diminished  gradually,  so  that  at  the  end  of  a  fort- 
night he  is  taking  none.  If  it  is  stopped  suddenly  there  may 
be  serious  collapse  and  wild  delirium.  Eelapses  are  very 
common,  and  a  complete  cure  after  a  relapse  is  very  rare. 

Antagonism. 

Atr ovine. — Atropine  (alkaloid  of  belladonna)  is  a  valuable 
antidote  to  morphine,  because  it  powerfully  stimulates  the 
respiratory  centre.  It  also  stimulates  the  cerebral  convolu- 
tions and  intestinal  peristalsis,  both  depressed  by  morphine. 
It  appears  to  be  antagonistic  to  opium  in  other  particulars, 
but  is  not  really  so.  Thus,  although  it  prevents  perspiration 
and  dilates  the  pupil,  these  effects  are  due  to  action  on  the 
peripheral  nerve  terminations,  while  morphine  produces  con- 
trary results  by  acting  on  the  central  nervous  system.  Still 
it  has  been  found  that  some  of  the  undesirable  effects  that 
may  follow  the  subcutaneous  injection  of  morphine,  such  as 
indigestion,  constipation,  and  cardiac  depression,  may  be  avoided 
if  to  gr.  of  sulphate  of  atropine  is  injected  at  the  same 
time. 

Codeina.- Codeine.  Cj8H2iN03,H,0. 

Source.-  -Obtained  by  evaporating  the  ammoniacal  liquids 
remaining  after  the  precipitation  of  morphine  by  ammonia  in 
the  preparation  of  the  hydrochlorate,  treating  the  residue  with 
water,  precipitation  with  caustic  potash,  and  purifying  by  dis- 
solving in  ether  and  letting  the  codeine  crystallize  out. 

Chaeacters. — Nearly  colourless  octahedra.  Solubility. — 
1  in  80  of  cold  water,  1  in  24  of  boiling  watej:,  1  in  2  of  spirit, 
X  in  2  of  chloroform. 

Pose,  ^  to  2  gr» 
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Action  and  Therapeutics. 

It  may  produce  tremors  because  it  excites  the 
cord  more,  and  depresses  the  higher  faculties  less, 
than  morphine.  It  often  relieves  the  hacking  cough 
of  phthisis,  and  for  this  an  unofficial  syrup  (syrupus 
codeinae,  B.P.C.)  is  given  (dose,  ^ — 23).  It  is  also 
used  for  cases  of  ovarian  pain,  and  to  diminish  the 
glycosuria  in  diabetes  ;  but  it  is  doubtful  whether  it 
does  this  more  effectually  than  opium.  For  diabetes 
it  is  usually  given  as  a  pill. 

Thebaine  (not  official)  produces  powerful  convulsions  as  a 
result  of  its  action  on  the  cord. 

Anarcotine  (not  official).  This  is  also  known  as  Narcotine, 
which  is  a  bad  name,  for  the  drug  does  not  cause  sleep.  It  is 
of  use  in  ague,  and  it  is  the  chief  constituent  of  Indian  opium. 

Apomorptiinae  ffydi^ochloras.— Hydrochlorate  of 
Apomorphine.  Cj^Hj^NOs^Cl. 

SouECE.— It  is  the  hydrochlorate  of  an  alkaloid  obtained 
by  heating  morphine  or  codeine  in  sealed  tubes  with  hydro- 
chloric acid.  The  morphine  loses  one  molecule  of  water, 
thus  :  C,,Hi,,N03  =  Ci,H,,N02,  +  H,0. 

Characters. —  Small  greyish-white,  shining  needles,  turn- 
ing green  on  exposure  to  hght  and  air ;  faintly  acid.  Solubility. 
— 1  in  70  of  water,  1  in  50  of  spirit. 

Dose,  ^  to  ^  gr.  hypodermically,  ^  to  ^  gr.  by  the 
mouth. 

Preparation. 

Injectio  ApomorpliinsB  Hypodermica  Hy- 
drochlorate of  apomorphine,  2  gr. ;  camphor  water, 
100  rti.  Strength. — 1  in  50.  Must  be  freshly  prepared, 
as  it  does  not  keep. 

Dose,  2  to  8  m.  hypodermically. 

Action. 

External. — None. 

Internal. — G  astro -intestinal  tract. — Apomorphine 
is  the  most  powerful  emetic  we  possess.  It  does  not 
act  locally  on  the  stomach,  but  solely  on  the  vomiting 
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centre  in  the  medulla.  It  is,  therefore,  an  indirect 
emetic.  This  is  shown  by  the  fact  that  when  the 
drug  is  injected  subcutaneously  it  produces  violent 
vomiting  if  the  vessels  are  so  tied  that  none  can 
reach  the  stomach,  but  not  if  they  are  so  tied  that 
it  cannot  reach  the  medulla. 

Circulation. —  Therapeutic  doses  have  no  effect 
beyond  the  depressing  action  which  may  be  attributed 
to  the  vomiting.  Large  doses  cause  a  rise  in  the 
rate  of  the  pulse,  probably  from  stimulation  of  the 
accelerator  nerves,  and  with  fatal  doses  the  pulse- 
rate  falls,  because  the  drug  directly  paralyses  the 
cardiac  muscle. 

Respiration, — This  is  at  first  stimulated  by  the 
act  of  vomiting.  The  effect  of  poisonous  doses  is 
doubtful ;  probably  they  depress  respiration. 

Nervous  system, — The  first  result  of  toxic  doses  is 
to  cause  delirium.  Finally  there  is  paralysis  of  the 
motor  nerves,  and  consequently  of  the  muscles. 

Therapeutics. 

Vomiting  action. — The  advantages  of  apomorphine 
over  other  emetics  are  that  it  is  certain,  prompt,  and 
powerful ;  it  can  be  given  when  emetics  introduced 
directly  into  the  stomach  would  not  act,  and  it  does 
not  irritate  the  stomach.  It  is  largely  used  in  cases 
of  poisoning.  It  is  usually  given  hypodermically. 
As  the  pharmacopoeial  injection  will  not  keep,  it  is 
advisable  to  use  gelatine  discs  of  hydrochlorate  of 
apomorphine,  which  can  be  dissolved  as  required. 

Expectorant  action. —  It  is,  when  given  by  the 
mouth,  a  valuable  expectorant  for  chronic  bronchitis. 

The  Brit.  Pharm.  Conference  recommends  the  following 
syrup  of  apomorphine : — Mix  7  5  of  each  of  rectified  spirit  and 
water,  dissolve  in  this  5  gr.  of  hydrochlorate  of  apomorphine, 
add  2  5  of  dilute  hydrochloric  acid,  and  then  add  18  §  of 
syrup.  Dose,  J  —1  5.  Strength  gi'-  oi  hydrochlorate  of  apo- 
morphine in  5j.    Tlie  drug  may  also  be  given  as  a  lozenge. 
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RED  POPPY  PETALS. 

Rhceados  Petala,— Eed  Poppy  Petals.  The  fresh 
l^eiaXs  oi  Papaver  Rhoeas  (Nat.  Ord.  Papaveracece).  Indigenous. 

Chabacteks. — Scarlet,  with  a  smell  of  opium  and  a  bitter 
taste. 

Composition. — Eed  colouring  matter,  40  per  cent.  This 
consists  of  papaveric  and  rhoeadic  acids.  It  is  soluble  in  water. 
The  petals  contain  no  morphine,  nor  have  they  any  narcotic 
properties. 

Preparations. 

Syrupus  Rhoeados. — 1  in  3J. 
Dose,  1  fl.  dr. 

Action  and  Uses. 
Poppy  petals  are  only  used  as  a  colouring  agent. 

HOPS. 

Eupillus. — Hop.  The  dried  strobiles  of  Humulus 
lupulus  (Nat.  Ord.  Cannahinece).  England. 

Composition. — The  chief  constituents  are— (1)  Lupulin,  a 
liquid  alkaloid.  (2)  Lupulinic  acid,  11  per  cent.,  a  bitter  crystal- 
line principle.  (3)  Valerol,  1  per  cent.,  an  aromatic  volatile  oil 
giving  the  odour.    (4)  Eesin.    (5)  Tannin. 

Preparations. 

1.  Extractum  Lupuli. — Alcoholic  and  aqueous, 
4  in  1. 

Dose,  6  to  15  gr. 

2.  Infusum  Lupuli. — 1  in  20. 
Dose,  1  to  2  il.  oz. 

3.  Tinctura  liupuli. — Hops,  1 ;  proof  spirit,  8. 
Dose,  J  to  2  fl.  dr. 

Eupiilmum. — Lupulin.  A  glandular  powder,  obtained 
from  the  dried  strobiles  of  Humulus  lupulus. 

Chaeactbrs. — A  granular,  bright,  brownish-yellow  powder, 
which  when  magnified  is  seen  to  consist  of  minute,  globular, 
reticulated,  translucent,  shining  glands. 
Dose,  2  to  5  gr. 
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Action. 

The  volatile  oil  is  stomachic  and  carminative  like 
other  volatile  oils.  The  bitter  principle  aids  the 
stomachic  influence.  Hops  are  decidedly  sopoiific. 
Probably  it  is  the  volatile  oil  that  produces  this  effect. 

Therapeutics. 

The  pharmacopoeial  preparations  of  hop  are  not 
much  used,  but  good  beer,  because  of  the  hops  con- 
tained in  it,  is  often  given  with  meals  to  those  whose 
digestion  is  feeble  after  a  long  illness,  or  from  any 
other  cause.  Many  people  find  the  soporific  influence 
of  beer  very  well  marked. 

JLETTUCE. 

Ij£ictiiCci. — The  flowering  herb  of  Lactuca  virosa  (Nat. 
Ord.  Compositce).  Britain. 

Composition. — The  chief  constituent  of  lactucarium,  or 
the  milky  juice  exuding  from  the  lettuce,  is  Hyoscyamine, 
0-02  per  cent,  {see  p,  333). 

Pre2:)aration. 

Extractum  Lactucse. — A  green  extract. 
Dose,  5  to  10  gr. 

Action  and  Thekapeutics. 

Lettuce  has  been  said  to  be  a  mild  hypnotic. 
Large  doses  of  the  extract  may  cause  mental  derange- 
ment, and  will  dilate  the  pupil.  All  these  actions  are 
due  to  the  contained  hyoscyamine.  The  extract  is 
used  as  a  basis  for  pills. 

Belladonnse  Folia.— Belladonna  Leaves.  The 
fresh  leaves,  with  the  branches  to  which  they  are  attached,  of 
Atropa  belladonna.  Synonym. — Deadly  nightshade  (Nat.  Ord. 
Solanacece).  Also  the  leaves  separated  from  the  branches, 
gathered  from  wild  or  cultivated  plants  when  the  fruit  has 
begun  to  form,  and  carefully  dried.  Britain. 
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Characters. — Leaves  alternate  below,  in  pairs  of  unequal 
size  above,  all  shortly  stalked,  from  3  to  8  in.  long,  broadly 
ovate,  acute,  entire,  smooth.  The  expressed  juice  or  an 
infusion,  dropped  into  the  eye,  dilates  the  pupil.  Besembling 
belladonna  leaves. — Stramonium  leaves,  more  wrinkled ; 
hyoscyamus  leaves,  hairy. 

Composition. — The  chief  constituents  are — (1)  Atropine 
(q.  v.),  -06  to  -3  per  cent.  (2)  Hyoscyamine,  another  alkaloid, 
chemically  closely  allied  to  and  having  a  very  similar  action  to 
atropine.  It,  hyoscine  (see  for  both,  p.  346),  daturine  (see  p. 
345),  duboisine,  and  scopalamine,  all  derived  from  atropaceous 
plants,  are  nearly  identical,  and  exist  as  malates  in  the  plant, 
has  been  stated  that  atropine  does  not  exist  in  belladonna  in 
the  natural  state,  but  that  it  is  a  conversion  product  of 
hyoscyamine,  which  is  the  natural  alkaloid  of  belladonna. 

Preparations. 

1.  Extractnm  Belladonnse. — A  green  extract 
from  fresh  leaves.  100  in  4  Not  standardized,  but 
usually  contains  about  1  per  cent,  of  alkaloids. 

Dose,  i  to  1  gr. 

2.  Succus  BelladonnsB. — Juice,  3 ;  spirit,  1. 
Dose,  5  to  15  m. 

3.  Tinctura  Belladonnse  Dried  belladonna 

leaves,  1;  proof  spirit,  20.  Usually  1  fl.  dr.  is  equal  in 
strength  to  1  gr.  of  the  extract. 

Dose,  5  to  20  m. 

BelladOKinsB  Radix. — Belladonna  Eoot.  The  root 
of  Atropa  belladonna,  from  plants  growing  wild  or  cultivated 
in  Britain  and  carefully  dried,  or  imported  in  a  dried  state 
from  Germany. 

Characters.— Kough,  irregular  branched  pieces  1  to  2  feet 
long,  f  to  2  in.  thick,  upper  end  marked  by  hollow  bases  of 
stems.  Integument  dirty  grey  or  brownish,  easily  scraped  by 
the  nail ;  exposed  surface  white.  Fracture  short.  Broken 
surface  shows  thin  yellowish  or  pale  brown  cortex,  separated 
by  a  dark  line  from  a  large  central  brownish  portion,  which  is 
marked  throughout  by  scattered  dark  dots  without  evident 
rays.  Resembling  belladonna  root. — Pyrethrum  root,  which  is 
unbranched,  and  has  a  burning  taste  and  a  radiate  fractured 
surface.    Scammony  root  is  larger. 

Composition. — As  of  the  leaves.  Usually  contains  0*4  to 
0-5  per  cent,  of  alkaloids,  chiefly  atropine. 
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Preparations, 

1.  Linimentum  Belladonnse. — Belladonna  root, 
1 ;  spirit,  1| ;  camphor, 

2.  Extractum  Belladonnse  Alcoholicnm. — 

Spirituous  and  aqueous.  Contains  1*5  to  4*5  per  cent, 
of  alkaloids. 

Dose,  25  to  i  gr. 

3.  Emplastrum  Bslladonnse. — Alcoholic  ex- 
tract, 4  ;  resin  plaster,  8  ;  soap  plaster,  8. 

4.  Ung'uentum  BalladonnBS.  —  Alcoholic  ex- 
tract, 1 ;  benzoated  lard,  9. 

Atropina. — Atropine.  (Synonym. — Atropia.)  Ci7H_,3N03. 
An  alkaloid  existing  in  the  leaves  and  root  of  the  belladonna 
plant  as  malate  of  atropine.    (See  p.  333.) 

Source. — The  PharmacopcBia  directs  it  to  be  made  from 
the  root  thus  : — (1)  Make  a  tincture  of  the  root  by  maceration 
and  percolation  with  spirit.  (2)  Add  slaked  lime  ;  this  splits 
up  the  malate  of  atropine,  malate  of  lime  being  precipitated. 
(3)  Filter,  and  add  sulphuric  acid  to  precipitate  the  excess  of 
lime.  (4)  Filter,  concentrate  by  distillation,  partially  evaporat 3, 
add  carbonate  of  potassium ;  after  six  hours  much  colouring 
matter  is  precipitated.  (5)  Filter,  add  more  carbonate  of 
potassium  ;  this  sets  free  the  atropine.  (6)  Shake  up  with 
chloroform,  which  takes  up  the  atropine  in  solution.  (7)  With- 
draw the  chloroform,  evaporate,  and  atropine  is  left.  It  is 
purified  by  digestion  with  warm  alcohol  and  animal  charcoal. 

Chaeactees. — Colourless  acicular  crystals.  Solubility  

1  in  500  of  cold,  1  in  58  of  boiling  water,  1  in  1  of  chloroform, 
1  in  3  of  spirit,  1  in  30  of  ether,  1  in  52  of  glycerine,  and  1 
in  15  of  oleic  acid.  It  can  be  decomposed  into  tropine  and 
tropic  acid,  and  reconstructed  by  their  synthesis.  It  is  dis- 
tinguished from  hyoscyamine  by  its  melting  point  and  optical 
properties,  and  molecular  constitution. 

Incompatibles. — Caustic  alkalies  decompose  it. 

Preparation. 

Ung'Tientuni  AtropinsB. — Atropine,  1 ;  spirit,  3| ; 
benzoated  lard,  55. 

Atropinae  Sulphas.— Sulphate  of  Atropine. 
Source. — Dissolve  atropine  in  dilute  sulphuric  acid,  and 
evaporate. 

Characters. —Nearly  colourless,  crystalline  or  pulveru- 
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lent.  Solubility. — 10  in  4  of  water,  solution  neutral,  1  in  3  of 
spirit. 

Dose,       to  gv. 

Preparations. 

1.  Liquor  Atropinse  Sulphatis.— Sulphate  of 
atropine,  1 ;  camphor  water,  100. 

Dose,  1  to  4  m.  by  the  mouth,  or  the  same  dose 
hypodermically  if  diluted  with  an  equal  proportion  of 
water. 

2.  Lamella  Atropinse. — Sulphate  of  atropine, 
^  gr. ;  gelatine  and  glycerine,  -^^  gr. 

Action. 

The  action  of  belladonna  and  atropine  is  the  same- 
External. — Atropine  placed  by  itself  upon  the 
unbroken  skin  cannot  be  absorbed,  but  rubbed  in 
with  substances  which  are  absorbed,  such  as  alcohol, 
glycerine,  camphor,  &c.,  or  applied  to  a  broken  sur- 
face, it  paralyses  the  terminations  of  the  sensory 
nerves,  especially  if  pain  is  present.  It  is  thus  a 
local  ansssthetic  and  an  anodyne.  These  are  its 
chief  actions ;  but  to  a  much  less  extent  it  locally 
paralyses  the  terminations  of  the  motor  nerves,  first 
contracts  and  then  dilates  the  vessels,  and  renders 
the  secretions  of  the  skin  less  active. 

Internal. — Gastro -intestinal  tract.  —  It  will  be 
convenient  to  describe  the  effects  of  belladonna  on 
all  secretions  when  speaking  of  its  action  on  nerves, 
and  we  need  not  mention  here  its  influence  on  the 
muscular  coat  of  the  intestine,  for  that  is  secondary 
to  its  action  on  the  nervous  system. 

Blood. — Atropine  is  quickly  absorbed,  but  does 
not  affect  the  blood.  Its  main  action  is  on  the  nervous 
system,  and  that  must  be  considered  in  detail. 

Secretory  nerves. — The  activity  of  the  peripheral 
terminations  of  all  the  secretory  nerves  in  the  body 
is,  as  far  as  we  know,  depressed.  These  nerves  fall 
under  the  following  headings. 
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(a)  Mouth,  —  Even  small  doses  of  atropine 
make  the  mouth  dry  from  lack  of  saliva  and  mucus. 
In  health  secretion  of  submaxillary  saliva  always 
follows  stimulation  of  the  chorda  tympani  nerve, 
and,  as  is  well  known,  this  is  due  to  the  fact  that 
this  nerve  is  the  secretory  nerve  for  this  gland,  and 
not  to  any  vascular  dilatation.  If  atropine  be  given 
to  an  animal,  stimulation  of  the  chorda  no  longer 
causes  an  increased  flow  of  saliva,  however  close  to 
the  gland  the  nerve  is  excited,  the  reason  being  that 
atropine  has  paralysed  the  terminations  of  the  chorda 
tympani.  In  the  same  way  the  terminations  of  the 
secretory  nerves  of  the  other  salivary  glands  and  the 
mucous  glands  are  paralysed,  and  hence  the  mouth 
is  dry,  because  normal  impulses  cannot  reach  the 
cells  of  the  glands. 

Stomach,  liver,  and  intestines. — We  do  not  know 
what  influence  atropine  has  on  the  secretions  of 
these  organs. 

Siveat  glands. — Atropine  paralyses  the  termina- 
tions of  the  nerves  in  the  sudoriparous  glands.  Thus 
it  causes  the  skin  to  become  dry. 

Kidneys. — The  effect  of  atropine  on  the  amount 
of  urine  secreted  is  necessarily  uncertain,  as  the  uri- 
nary flow  depends  so  much  on  the  secretion  of  sweat. 

Bronchial  mucous  membrane. — The  secretion  of 
bronchial  and  tracheal  mucus,  like  that  of  the 
mouth,  is  diminished. 

Mammary  gland. — The  activity  of  the  peripheral 
terminations  of  the  secretory  nerves  in  the  cells  of 
the  mammary  gland  is  inhibited  ;  hence  the  flow  of 
milk,  if  any  is  present,  is  arrested,  and  belladonna 
is  called  an  antigalactogogue. 

Sensory  nerves. — It  has  already  been  mentioned 
that  belladonna  rubbed  into  the  skin  depresses  the 
function  of  the  terminations  of  the  sensory  nerves. 
It  does  the  same  when  given  by  the  mouth,  but  its 
action  on  sensory  nerves — that  is  to  say,  its  anaes- 
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thetic  and  anodyne  action — is  very  inferior  to  that 
on  the  secretory  nerves,  and  is  not  powerful  enough 
for  atropine  to  reheve  pain  when  given  internally. 
It  is  only  used  as  a  local  anodyne. 

Voluntary  muscles  and  their  nerves. — Voluntary 
muscles  are  quite  unaffected  even  by  toxic  doses  of 
atropine ;  towards  the  end  of  a  case  of  belladonna 
poisoning  the  motor  nerves  are  slightly  paralysed. 

Involuntary  muscles  and  their  nerves.  —  The 
splanchnics  are  the  inhibitory  nerves  of  the  intes- 
tinal movements,  and  if  they  are  stimulated  the 
peristaltic  movements  stop ;  impulses  are  constantly 
descending  these  nerves  to  restrain  these  movements. 
If  atropine  in  small  doses  is  given  to  animals,,at  is  ' 
observed  that  the  bowels  are  relaxed,  because  intes- 
tinal peristalsis  is  much  increased,  and  that  stimu- 
lation of  the  splanchnics  is  powerless  to  arrest  it ; 
clearly  the  drug  has  paralysed  the  terminations  of 
the  splanchnics  in  the  involuntary  muscles  of  the 
intestine.    Larger  doses  stop  peristalsis. 

Probably  the  nerve  terminations  in  the  muscles 
of  the  bladder,  ureters,  urethra,  vesiculge  seminales, 
uterus,  and  vagina  are  affected  in  the  same  way  as 
those  in  the  intestinal  muscles,  but  this  is  not  yet 
decided. 

The  eye  and  its  nerves. — Atropine  acts  only  on 
the  terminations  of  the  nerves  in  the  involuntary 
muscles  of  the  eye.  If  it  be  dropped  into  the  eye 
or  given  by  the  mouth,  the  pupil  dilates  widely,  and 
cannot  be  made  to  contract  by  stimulation  of  the 
third  nerve.  That  this  dilatation  is  not  due  to  any 
action  on  the  muscular  fibres  of  the  iris  themselves 
is  shown  by  the  fact  that  the  atropinized  pupil  will 
contract  if  the  muscle  itself  be  stimulated.  There 
fore  it  must  be  that  the  terminations  of  the  third 
nerve  in  the  iris  are  paralysM.  The  ending  of  this 
nerve  in  the  ciliary  muscle  is  affected  in  the  same 
way,  and  consequently  accommodation  is  paralysed. 
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It  is  certain  that  this  mydriasis  and  defective  accom- 
modation is  in  no  part  central,  as  is  the  contraction 
of  the  pupil  produced  by  opium.  So  strong  is  the 
local  action  of  belladonna,  that  if  atropine  be  dropped 
into  the  recently  excised  eye  the  pupil  will  dilate. 
When  the  third  nerve  is  cut  the  pupil  dilates,  and  if 
after  this  atropine  be  dropped  into  the  eye  it  dilates 
still  further.  Some  have  concluded,  from  this  and 
other  reasons,  that  atropine  also  stimulates  the  ter- 
minations of  the  sympathetic  in  the  iris ;  but  the 
reasoning  is  inconclusive,  and  it  is  not  at  present 
proved  that  atropine  can  do  this.  The  intra- ocular 
tension  is  increased  by  large  doses.  There  is,  as  a 
result  of  the  paralysis  of  the  ciliary  muscle,  disturb- 
ance of  vision.  Atropine  does  not  act  on  the  pupils 
of  birds. 

The  heart  and  its  nerves. — The  main  action  of 
atropine  is  to  paralyse  the  terminations  of  the  vagus 

in  the  heart,  and  consequently  the  pulse  is  rendered 
more  rapid,  and  cannot  be  slowed  by  strongly  stimu- 
lating the  vagus.  If  the  rate  of  the  heart  has  been 
lowered  by  muscarin,  which  can  be  shown  to  have  a 
local  stimulating  influence  on  the  terminations  of 
the  vagus  in  the  heart,  the  application  of  atropine 
renders  the  heart  quick  again,  the  two  drugs  being, 
in  their  effect  on  the  heart,  exactly  antagonistic.  This 
quickening  of  the  pulse  from  inhibition  of  the  vagal 
cardiac  terminal  filaments  is  the  chief  action  of  atro- 
pine on  the  heart,  but  the  following  minor  actions 
must  be  noticed.  The  vagus  centre  and  the  trunk  of 
the  nerve  are  also  depressed,  but  to  a  much  less  extent. 
Before  the  pulse  is  quickened  it  is  occasionally  slowed 
for  a  short  time  by  atropine ;  this  is  probably  owing 
to  a  brief  excitation  of  the  vagus  centre,  the  vagus 
nerve,  and  its  peripheral  cardiac  terminations.  Some 
authorities  believe  that  part  of  the  quickening  of  the 
pulse  is  due  to  a  shght  stimulation  of  the  cardiac 
accelerator  nerves,  just  as  we  have  seen  that  some 
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consider  that  the  sympathetic  fibres  in  the  iris  are 
excited  ;  but  if  the  accelerator  nerves  are  stimulated, 
this  stimulation  is  quite  subsidiary  to  the  important 
paralysis  of  the  vagal  terminations.  Although  the 
pulse  is  quickened  by  belladonna,  its  fores  is  not 
diminished.  Toxic  doses  abolish  the  function  of  the 
cardiac  muscle,  and  the  heart  stops  in  diastole. 

Vaso-motor  system  and  its  nerves. —  After  a  con- 
siderable dose  of  belladonna  the  skin  is  flushed,  and 
a  scarlatiniform  erythematous  rash  may  be  present 
in  belladonna  poisoning.  It  is  thus  obvious  that  such 
a  dose  of  belladonna  relaxes  the  peripheral  vessels. 
The  exact  cause  of  this  has  not  definitely  been  made 
out,  but  it  is  extremely  probable  that  it  is  largely  a 
peripheral  action,  quite  harmonizing  with  the  peri- 
pheral action  we  have  seen  atropine  to  have  on 
the  involuntary  muscles  of  the  intestines,  eye,  and 
heart ;  that  is  to  say,  the  vaso-constrictor  nerve- 
filaments  supplying  the  arterioles  are  paralysed, 
and  consequently  the  vessels  dilate.  The  action 
of  atropine  on  the  medullary  vaso-motor  centre 
is  more  marked  than  that  on  the  cardiac  medul- 
lary centre  ;  but  it  is  the  same, — the  centre  first 
being  stimulated,  and  then  depressed.  This  primary 
stimulation  is  sufficient  to  overcome  the  tendency 
of  the  peripheral  vessels  to  dilate,  so  that  bella- 
donna at  first  contracts  them  ;  and  as  this  stage 
of  contraction  lasts  well  into  the  period  during 
which,  owing  to  paralysis  of  the  vagal  terminations, 
the  heart  is  accelerated,  the  blood-pressure  rises 
considerably  ;  subsequently  it  falls,  the  fall  being 
due  to  the  depression  of  the  vaso-motor  centre  and 
the  peripheral  action  of  belladonna  on  the  vessels, 
causing  their  wide  dilatation.  Ultimately,  when 
the  heart  itself  is  paralysed,  the  blood-pressure  is 
very  low.  The  spinal  vaso-motor  centres  are  acted 
on  as  powerfully  and  in  the  same  way  as  the  medul- 
lary centre. 
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Bespiration  and  its  nerves. — Here  also  belladonna 
paralyses  peripheral  nerve-filaments,  in  this  case 
those  of  the  vagus  in  the  bronchial  tubes.  Both 
the  afferent  and  efferent  pulmonary  vagal  fibres  are 
affected.  The  result  is  that  the  muscular  coat  of 
the  bronchial  tubes  is  relaxed,  and  that  the  secre- 
tions (the  activity  of  the  afferent  fibres  being  de- 
pressed) do  not  irritate  the  nerves  so  much  as  before, 
and  therefore  cough  is  lessened.  It  will  be  remem- 
bered that  the  quantity  of  bronchial  secretion  is 
diminished.  The  medullary  and  spinal  respiratory 
centres  are  influenced  precisely  as  the  vaso-motor, — 
that  is  to  say,  they  are  first  stimulated,  and  so  the 
respirations  are  quicker  and  deeper,  then  large  doses 
paralyse  them,  and  the  breathing  is  slow  and  shallow. 
The  patient  becomes  asphyxiated,  and  this  contri- 
butes to  the  result  in  a  fatal  case. 

Temperature. — This  is  decidely  raised  by  toxic 
doses  of  belladonna  (it  may  be  four  degrees  or  more). 
This  rise  is  independent  of  the  blood-pressure  and  of 
the  diminution  of  perspiration.  It  is  said  that  heat- 
production  is  greatly  exaggerated.  The  heat-loss  is 
also  increased,  probably  because  the  flushing  of  the 
skin  leads  to  a  greater  loss  by  radiation. 

Spinal  cord, — Except  for  the  action  on  the  vaso- 
motor and  respiratory  spinal  centres,  belladonna  has 
little  influence  on  the  spinal  cord  in  man,  but  it  has 
a  well-marked  tetanizing  effect  in  frogs.  It  is  said 
slightly  to  increase  and  afterwards  diminish  general 
reflex  excitability. 

Cerebrum. — A  considerable  dose  of  belladonna 
causes  delirium,  showing  that  the  higher  centres  are 
stimulated.  Generally  the  stimulation  takes  place 
incoordinately.  That  it  is  powerful  is  indicated  by  the 
fact  that  in  poisoning  by  belladonna  the  delirium  will 
last  for  a  long  while.  The  subsequent  quietude  is  not 
more  than  the  exhaustion  of  the  cerebrum  from  the 
continued  delirium  will  explain.    Belladonna  rarely, 
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if  ever,  produces  genuine  coma.  Other  symptoms 
that  may  be  observed  with  large  doses,  and  which  are 
probably  due  to  disorder  of  the  brain,  are  staggering 
gait,  giddiness,  and  occasionally  convulsions. 

Elimination, — Atropine  is  probably  eliminated 
entirely  by  the  kidney. 

It  will  be  seen  that  the  dominant  action  of  bella- 
donna is  to  depress  the  activity  of  the  terminations  of 
nearly  all  varieties  of  nerves.  In  addition,  it  first 
stimulates  and  then  depresses  the  three  great  medul- 
lary centres,  and  it  is  a  deliriant.  A  summary  of 
its  effects  on  man  will  be  given  under  the  heading 
of  Toxicology. 

Children  can  take  considerable  doses  of  bella- 
donna without  any  symptoms  of  poisoning. 

Pigeons  and  rodents  are  pecuharly  insusceptible 
to  it. 

Therapeutics. 

External. — Belladonna  is  used  externally  to  re- 
lieve all  sorts  of  pain, — for  example,  that  of  neuralgia, 
pleurodynia,  and  chronic  osteo-arthritis.  The  lini- 
ment is  excellent  for  these  purposes.  A  glycerine 
preparation  made  by  rubbing  extract  of  belladonna 
1  oz.  with  boiling  water  2  fi.  dr.,  and  then  adding 
gradually  glycerine  3  11.  oz.,  soothes  the  pain  of  acute 
inflammations.  This,  or  the  plaster,  or  the  ointment, 
is  very  efficacious  in  preventing  the  secretion  of  milk 
in  women  who  do  not  for  any  reason  nurse  their  in- 
fants. Pruritus  and  local  sweating  of  various  parts 
of  the  body,  especially  the  feet,  may  sometimes  be 
stopped  by  the  frequent  application  of  belladonna 
liniment.  A  lamella,  or  a  solution  of  the  same 
strength  (sulphate  of  atropine  4  gr.,  camphor  water  ^j), 
will  dilate  the  pupil  for  ophthalmoscopic  examination. 
Atropine  is  often  used  in  ophthalmic  practice  to 
paralyse  the  movements  of  the  iris  and  ciliary  muscle, 
to  break  down  adhesions,  and  to  prevent  the  forma- 
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tion  of  contractions  of  the  iris  {see  Homatropine, 
p.  344). 

Internal. — Alimentary  canal. — Atropine  has  occa- 
sionally been  employed  to  check  salivation,  and  some 
use  it  to  overcome  constipation  and  colic.  The  ex- 
tract is  then  given,  and  is  commonly  combined  with 
some  purgative  in  a  pill.  Extract  of  belladonna  is 
often  administered  with  opium  in  the  form  of  a  pill 
to  patients  suffering  from  appendicitis  or  peritonitis ; 
as  it  is  given  several  times  a  day,  a  large  amount 
is  taken,  and  this,  as  already  explained,  probably 
paralyses  intestinal  movements,  and  so  aids  the 
opium. 

>SH?^. —Sulphate  of  atropine  (y^^  g^-)  injected 
subcutaneously,  or  one  or  two  minims  of  the  Liquor 
Atropinae  Sulphatis  by  the  mouth,  will  sometimes 
arrest  sweating,  and  this  treatment  may  succeed  with 
the  night  sweats  of  phthisis. 

Circulation. — There  are  many  cases  of  heart 
Jisease  in  which  belladonna  may  advantageously  be 
combined  with  other  drugs.  Whenever  we  wish  to 
empty  the  ventricle  completely  it  is  useful,  for  it  will 
be  remembered  that  it  increases  the  rapidity  of  the 
heart  without  diminisliing  the  force.  But  its  greatest 
value  is  to  remove  cardiac  pain  and  distress,  which  it 
often  does  most  effectually.  It  may  be  conveniently 
applied  as  a  plaster  over  the  cardiac  region,  or  it  may 
be  given  internally,  usually  as  the  tincture. 

Bespiration. — As  belladonna  relaxes  the  muscular 
coat  of  the  bronchial  tubes  it  is  of  great  value  in 
spasmodic  affections  of  the  respiratory  passages. 
Thus,  of  all  the  numerous  drugs  that  have  been  given 
for  whooping-cough,  it  is  the  best.  It  is  also  very 
useful  in  asthma,  and  in  bronchitis  with  asthma-like 
paroxysms  ;  in  the  last-named  disease  its  powerful 
stimulation  of  the  respiratory  centre  and  its  capability 
of  diminishing  the  secretion  will,  in  properly  chosen 
cases,  render  it  particularly  valuable.    It  is  generally 


BELLADONNA 


343 


given  as  the  tincture,  and  combined  with  other 
drugs. 

Genito -urinary  diseases. — Belladonna  is  one  of 
the  favourite  remedies  for  the  nocturnal  inconti- 
nence of  children,  and  it  occasionally  overcomes 
this  trouble  in  adults  when  it  is  not  due  to  organic 
disease.  Its  power  of  relieving  the  spasm  of  in- 
voluntary muscle  is  well  shown  in  the  effectual  man- 
ner in  which  the  very  painful  vesical  spasm  which 
accompanies  calculus,  cystitis,  and  prostatitis  may  be 
benefited  by  it.  It  may  be  given  internally,  or 
applied  as  a  plaster  to  the  perinseum. 

It  has  been  tried  in  many  nervous  diseases,  but 
without  any  good  results. 

Toxicology. 

If  a  person  takes  a  moderate  dose  of  belladonna  he  soon 
experiences  dryness  of  the  mouth  and  throat,  and  as  the  food, 
therefore,  cannot  be  properly  lubricated,  there  is  difficulty  of 
swallowing  ;  the  pulse  may  at  first  be  a  little  slower  than  usual. 
The  pupil  is  dilated  ;  accommodation  is  defective,  and  vision 
confused.  The  skin  feels  dry.  If  the  dose  has  been  a  large 
one,  these  symptoms  all  come  on  quickly ;  the  conjunctive  and 
face,  and  perhaps  other  parts  of  the  skin,  are  flushed,  and  the 
rate  of  the  pulse  is  greatly  increased,  it  may  even  be  doubled. 
The  patient  staggers,  feels  giddy,  and  reels  when  he  walks  ;  the 
throat  soon  becomes  very  hot,  the  skin  still  more  flushed,  the 
eyelids  swell,  and  there  may  be  a  uniform  erythematous  rash. 
The  temperature  is  often  raised,  the  respirations  are  slow  and 
deep.  The  pupils  are  very  widely  dilated.  By  this  time  the 
patient  is  quite  delirious.  There  may  be  purging,  but  this  is 
not  common  ;  and  sometimes  he  complains  of  a  frequent  desire 
to  micturate,  although  he  is  unable  to  pass  any  urine.  Death 
takes  place  from  cardiac  failure  combined  with  asphyxia.  Post 
mortem. — The  organs  are  all  in  a  state  of  venous  congestion, 
which  is  due  to  the  asphyxia.  If  recovery  takes  place  the 
patient  may  have  no  recollection  of  his  illness. 

Treatment. — Give  emetics  (p.  127)  or  wash  out  the  stomach. 
Inject  pilocarpine  and  stimulants  subcutaneously.  Employ 
artificial  respiration. 
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Antagonism. 

The  antagonism  between  atropine  and  morphine  has  already 
been  discussed  {see  p.  328).  It  is  clear  that  as  pilocarpine 
stimulates  the  terminations  of  the  secretory  nerves  in  the 
salivary  and  sweat  glands,  and  also  excites  the  terminations 
of  the  third  nerve  in  the  iris  and  ciliary  muscle,  it  is  a  diapho- 
retic, a  sialogogue,  and  a  myotic,  and  is  in  these  respects  anta- 
gonistic to  atropine.  Physostigmine  also  causes  contraction  of 
the  pupil  and  spasm  of  the  ciliary  muscle  by  stimulation  of  the 
terminations  of  the  third  nerve,  and  it  depresses  the  respiratory 
centre  almost  from  the  beginning.  In  these  points  it  is  an 
antagonist  to  atropine. 

ftoma^tropiii^  Mydroferomas.— Hydrobromate 
of  Homatropine.  CigHgiNOgHBr.  The  hydrobromate  of  an 
alkaloid  prepared  from  tropine.  Homatropine  is  really  oxy- 
toluyl-tropine. 

Source. — (1)  Tropine  (CgHigNO),  a  derivative  of  atropine, 
is  heated  with  oxytoluic  acid  in  the  presence  of  hydrochloric 
acid  ;  (2)  ammonia  is  added,  and  pure  homatropine  shaken 
out  with  chloroform ;  (3)  the  chloroformie  solution  is  evapo- 
rated ;  (4)  the  homatropine  is  neutralized  with  hydrobromic 
acid. 

Chaeaciers. — Small  prismatic  white  crystals.  Solubility. 
— 1  in  10  of  water,  1  in  133  of  alcohol. 
Pose  ^  to  ^  gr.  subcutaneously. 

Action  and  Therapeutics. 

Homatropine  has  an  action  exactly  similar,  as  far 
as  we  know,  to  that  of  atropine.  It  is  only  used  to 
dilate  the  pupil  in  ophthalmic  practice,  the  advantage 
over  atropine  being  that  the  dilatation  produced  by 
homatropine  passes  off  in  a  quarter  of  the  time.  It 
may  be  applied  either  as  a  solution  (4  gr.  of  the 
hydrobromate  to  §  j  of  distilled  water)  or  as  a  lamella. 
To  dilate  the  pupil  ^  grain  is  sufficient. 

Sometimes  a  solution  in  castor  oil  is  used,  for  it  is 
less  likely  to  be  washed  out  by  the  tears,  but  it  may 
be  rather  irritating, 
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STRAMONIUM, 

Stramonii  Semina. — Stramonium  Seeds.  The  dried 
ripe  seeds  of  Datura  stramonium,  the  thorn-apple  (Nat. 
Ord.  Solanacece),  cultivated  in  Britain. 

Characters. — One-sixth  inch  long,  reniform,  flattened, 
brownish  black,  finely  pitted,  wrinkled.  Odour  disagreeable 
when  bruised.    Taste  bitter. 

Composition  The  chief  constituent  is  daturine  (0-02  — 

0-03  per  cent.),  an  alkaloid  in  crystals  resembling  atropine,  but 
lighter  and  more  feathery.  It  exists  as  a  malate.  It  is  cer- 
tainly very  closely  allied  to  hyoscyamine,  and  some  consider 
that  the  two  are  identical  (see  p.  346).  Some  specimens  are 
said  to  consist  of  atropine  and  hyoscyamine  mixed. 

Incompatibles.— Caustic  alkalies,  metallic  salts,  and 
mineral  acids. 

Prepaj'ations. 

1.  Hxtractum  Stramonii. — Alcoholic  and  ethe- 
real. This  is  more  active  than  the  extract  of  belladonna, 
and  the  dose  is  consequently  smaller. 

Dose,  J  to  4  gr. 

2.  Tinctura  Stramonii.— Stramonium  seeds,  1 ; 
proof  spirit,  8. 

Dose,  10  to  20  m. 

IStramonii  Folia.— The  dried  leaves  of  Datura 
stramonium.  Collected  from  plants  in  flower.  Cultivated  in 
Britain. 

Characters. — Ovate,  petiolate,  4 — 8  in.  long,  dark  green, 
unequal  at  base,  sinuate-dentate,  large  irregular  teeth  or 
pointed  lobes.  Odour  slightly  narcotic.  Taste  saline  and 
bitter.  Resembling  stramonium  leaves. — Belladonna  leaves, 
less  wrinkled ;  hyoscyamus  leaves,  hairy. 

Composition. — As  of  the  seeds,  but  the  proportion  of 
daturine  is  very  inconstant. 

Action. 

The  physiological  action  of  daturine  is  precisely 
that  of  atropine,  and  therefore  that  of  stramonium  is 
almost  the  same  as  that  of  belladonna  ;  the  differences 
being  that  stramonium  relaxes  the  muscular  coat  of 
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the  broncliial  tubes  more  powerfully  than  belladonna, 
and  it  may  cause  the  heart  to  be  a  little  irregular. 

Daturine  is  generally  thought  to  be  more  active 
than  atropine. 

Therapeutics. 

There  is  no  reason  why  stramonium  should 
not  be  employed  for  the  same  purposes  as  bella- 
donna, but  it  is  rarely  used,  except  in  cases  of  asthma 
to  relieve  the  spasm  of  the  bronchial  tubes.  For 
this  it  is  very  valuable.  Cigarettes  of  the  leaves 
may  be  smoked,  or  the  drug  may  be  given  internally. 
The  following  powder,  which  gives  off  dense  fumes 
if  burnt,  is  said  to  afford  great  relief  for  asthma  : — 
leaves  of  Datura  Stramonium  and  of  Datura  Tatula, 
Cannabis  Indica,  and  Lobelia  Infiata,  all  in  powder, 
and  of  each  6  dr. ;  nitre  in  powder,  1  oz.  ;  eucalyptus 
oil,  30  trt.  Mix  thoroughly.  Himrod's,  Bliss's,  and 
other  "  cures  "  for  asthma  are  of  a  similar  composition. 

HENBANE. 

Hyoscyami  Folia.— Henbane  Leaves.  The  fresh 
leaves  and  flowers,  with  the  branches  to  which  they  are  attached, 
of  Hyoscyamus  niger  (Nat.  Ord.  Solanacece) ;  also  the  leaves 
separated  from  the  branches,  and  flowering  tops  carefully  dried. 
Collected  from  biennial  plants  growing  wild  or  cultivated  in 
Britain,  when  about  two  thirds  of  the  flowers  are  expanded. 

Chaeacters. — Varying  in  length  up  to  10  in.,  with  or 
without  stalks,  alternate,  exstipulate,  triangular-ovate  or  ovate- 
oblong,  pale  green,  glandular-hairy,  particularly  underneath. 
Branches  subcylindrical,  and  also  glandular-hairy.  Odour 
strong,  heavy  when  fresh.  Taste  bitter,  slightly  acrid.  The 
juice  dropped  in  the  eye  dilates  the  pupil. 

Composition. — The  chief  constituents  are — (1)  Hyoscya^ 
mhie,  CJ7H23NO3,  an  alkaloid.  Characters  :  snow-white  masses' 
of  minute  crystals.  Solubility. — 1  in  120  of  water,  freely  in 
spirit.  It  is  very  closely  allied  to  the  active  alkaloids  of 
belladonna  and  stramonium  [see  p.  335).  It  is  also  contained 
in  many  plants  of  the  Natural  Order  SolariacecB.  It,  like 
atropine,  consists  of  tropic  acid  and  tropine.  There  is  in 
commerce  an  amorphous  impure  hyoscyamine,  which  is  a 
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dark  brown  extract-like  fluid  having  a  disagreeable  odour.  As 
it  is  much  cheaper  than  the  crystalline  alkaloid  it  is  often 
used.  Probably  it  contains  no  hyoscyamine,  but  only  hyoscine. 
(2)  Hyoscine.  Cj-H^,,N04H.^0.  This  exists  in  the  leaves. 
Characters  :  a  white  crystalline  alkaloid.  It  is  stated  to  be 
the  same  as  scopolamine,  an  alkaloid  isomeric  with  cocaine. 
It  is  the  active  constituent  of  commercial  hyoscyamine.  Only 
its  salts  are  used. 

Incompatibles. — Vegetable  acids,  nitrate  of  silver,  acetate 
of  lead,  alkalies. 

Doses. — Hyoscyamus  leaves  are  not  given  as  such. 

Pure  hyoscyamine  (rarely  used),  —  to  ^  g"!*.  or  more. 

Commercial  hyoscyamine,  xo  to  gr. 

Sulphate  of  hyoscyamine,  ~  gr.  or  more  dissolved  in 
water  and  given  subcutaneously. 

Hyclrohr ornate  or  hydriodide  (the  favourite  salts)  of  hyos- 
cine, to  ^  gr.  in  aqueous  solution  or  pill,  or  3^  to 
TUo  S^-  aqueous  solution  subcutaneously. 

Lamellae  or  discs  of  hyoscine,  each  containing  gr., 
are  prepared  for  subcutaneous  injection.  They  should  be 
dissolved  in  a  few  minims  of  water  immediately  before  use. 
Hyoscine  and  hyoscyamine  should  be  given  cautiously,  as  the 
activity  of  different  specimens  is  very  variable. 

Preparations. 

1.  Extractum  Hyoscyami.— A  green  extract 
from  the  fresh  plant.    20  in  1. 

Dose,  5  to  10  gr. 

2.  Pilula  Colocynthidis  at  Hyoscyami. — 

Extract  of  hyoscyamus,  1  in  3  {see  Colocynth,  p.  436). 
Dose,  5  to  10  gr. 

3.  Succus  Hyoscyami. — Fresh  juice,  3;  spirit,  1. 
Dose,  i  to  1  fl.  dr. 

4.  Tinctura  Hyoscyami.  —  Dried  leaves,  1 ; 
proof  spirit,  8. 

Dose,  4  to  1  fl.  dr. 

Action. 

The  action  of  hyoscyamus  is  almost  identical 
•  with  that  of  belladonna  and  stramonium,  because  of 
the  identity  of  the  hyoscyamine  in  hyoscyamus,  the 
atropine  in  belladonna,  and  the  daturine  in  stra- 
monium. The  following  are  the  chief  points  of 
difference.    (1)  Hyoscyamus  contains  in  addition 
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hyoscine  in  minute  quantities.  This  is  a  powerful 
cerebral  and  spinal  sedative,  and  therefore  the 
excitation  and  deUrium  occasioned  by  the  atropine  in 
belladonna  are  not  so  evident  when  hyoscyamus  is 
given  ;  indeed,  that  may,  owing  to  the  hyoscine  in  it, 
distinctly  depress  the  higher  functions  of  the  brain. 
The  heart  is  not  quite  so  powerfully  affected  by 
hyoscyamus  as  by  belladonna,  for  hyoscine  has  a 
comparatively  feeble  cardiac  influence.  Still  it  is,  of 
course,  affected  by  the  hyoscyamine,  which  acts  like 
atropine.  (2)  Hyoscyamus  increases  the  peristaltic 
contractions  of  the  intestines  more  powerfully  than 
belladonna,  and  at  the  same  time  it  is  more  effi- 
cient in  relieving  the  griping  of  other  purgatives. 
(3)  Hyoscyamus  has  a  more  markedly  sedative  actioi^ 
on  the  urinary  unstriped  muscle  than  belladonna. 

Theeapeutics. 

Hyoscyamus  might  be  used  for  the  same  purposes 
as  belladonna,  but  is  chiefly  employed  in  combination 
with  purgatives  to  diminish  their  griping  action.  It 
is  also  largely  given  to  relieve  vesical  spasm  in 
calculus,  cystitis,  and  prostatitis,  usually  in  conjunc- 
tion with  other  urinary  sedatives,  as  buchu,  uva  ursi, 
or  benzoic  acid  if  the  urine  is  alkaline.  It  will  be 
noticed  that  the  doses  of  the  preparations  of  hyos- 
cyamus are  larger  than  those  of  the  corresponding 
preparations  of  belladonna. 

Hyoscine  and  commercial  hyoscyamine  may,  if 
given  cautiously,  be  employed  as  cerebral  depressants, 
and  are  used  in  acute  mania,  delirium  tremens,  febrile 
delirium,  and  insomnia,  sometimes  with  good  results. 
They  are  mostly  given  in  asylum  practice.  Hyoscine  • 
is  most  used.  Chorea,  paralysis  agitans,  and  other 
convulsive  diseases  have  been  treated  with  them,  but 
the  convulsions  always  recur  when  these  drugs  are 
discontinued. 


CANNABIS  INDICA 


349 


DuboisineB  Sulphas.— (Not  official.)  The  sul- 
phate of  the  alkaloid  duboisine  obtained  from  the  leaves  of 
Duboisia  my opor aides.  Duboisine  is  probably  identical  with 
hyoscine  [see  p.  347). 

Action  and  Theeapeutics. 
The  actions  of  duboisine  are  like  those  of  atro- 
pine, and  ophthalmic  discs  containing  5-0V0  of  a 
grain  are  used  to  dilate  the  pupil. 

CANNABIS  INBICA. 

Cannabis  Indica.  —  Indian  Hemp.  The  dried 
flowering  or  fruiting  tops  of  the  female  plants  of  Cannabis 
sativa  (Nat.  Ord.  Cannabinece),  from  which  the  resin  has  not 
been  removed.  India. 

Chaeactees.  —Masses  IJ  to  2 J  in.  long,  consisting  of  the 
tops  of  alternate  branches  bearing  the  remains  of  flowers, 
leaves,  and  a  few  ripe  fruits,  and  compressed  by  adhesive  resin. 
Or  as  straight,  stiff,  woody  stems,  several  inches  long,  sur- 
rounded by  branched  flower-stalks.  Rough,  very  brittle,  dusky 
green.    Odour  faint,  narcotic.    Taste,  none. 

Composition. — The  chief  constituents  are  said  to  be — 
(1)  Cannabinon,  an  active  principle.  (2)  Cannabinine,  a  volatile 
alkaloid.  (8)  Tetano-cannabine,  an  alkaloid.  (4)  Cannabin, 
a  glucoside.  (5)  Cannabene,  a  volatile  oil.  (6)  A  resin,  said 
to  be  very  active. 

Incompatibles. — Water,  which  precipitates  the  resin. 

P^^eparations. 

1.  Sxtractum  Cannabis  Indicse. — Alcoholic,  6 

in  1. 

Dose,  J  to  1  gr. 

2.  Tinctura  Cannabis  Indicee. — Extract,  1 ; 
rectified  spirit,  20. 

Dose,  5  to  20  m. ;  should  be  triturated  with  muci- 
lage before  water  is  added. 

Synonyms. — Haschisch  is  a  confection  of  the  drug. 
Gunjah,  or  ganga,  is  the  dried  flowering  tops  of  the  cultivated 
female  plants  which  are  coated  with  resin.  Churrus  or  charas 
is  the  resin  scraped  off  the  leaves.  Bhang  is  the  dried  leaves. 
In  some  provinces  it  means  powdered  ganga  made  into  a  drink. 
Ganga  and  charas  are  often  smoked  like  tobacco. 
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Action. 

External. — None  is  known. 

Internal. — The  effects  of  cannabis  indica  vary  very 
much  in  different  people.  This  is  partly  due  to  the 
uncertain  strength  of  the  preparations  of  the  drug, 
and  partly  to  individual  peculiarities,  but  generally 
the  symptoms  are  somewhat  as  follows.  After  some 
time,  usually  from  half  an  hour  to  two  or  three  hours, 
there  is  a  pleasurable  sensation  of  mild  intoxication ; 
the  patient  is  particularly  gay,  joyous,  and  pleased 
with  everything ;  he  will  laugh  and  smile  on  the 
slightest  provocation,  and  is  himself  able  to  say 
sharp,  witty  things.  Pleasant  ideas  flit  through  his 
mind  with  wonderful  rapidity,  so  that  time  seems 
to  him  much  extended.  Generally  the  ideas  are 
quickly  forgotten,  but  sometimes  the  memory  of 
them  remains  after  recovery.  The  eyes  are  bright, 
the  pupils  may  be  dilated.  The  limbs  feel  heavy, 
and  there  is  a  marked  lowering  of  general  sensibility, 
so  that  he  scarcely  feels  a  severe  pinch ;  this  may 
pass  on  to  complete  anaesthesia.  There  may  be 
headache.  After  a  tim.e  sleep,  which  is  often  accom- 
panied by  delightful  dreams,  comes  on.  The  drug  is 
frequently  taken  in  the  East  to  produce  the  early 
pleasurable  symptoms,  and,  in  moderation,  it  causes 
no  harm.  Very  few  take  it  to  excess,  but  in  them  it 
leads  to  loss  of  appetite  and  strength,  trembling,  and 
insanity.  Cannabis  indica  is  reputed  to  occasionally 
produce  sexual  excitement,  but  this  is  incorrect. 
Large  doses  given  to  a  dog  only  made  him  sleepy,  and 
uncertain  on  his  legs,  but  he  appeared  contented  and 
pleased.  Much  the  same  results  followed  when  a 
monkey  was  made  to  inhale  the  smoke  daily  for 
181  days. 
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Theeapeutics. 

It  has  been  given  with  success  in  migraine  and 
neuralgia,  but  it  very  often  fails  to  afford  relief.  Its 
use  as  an  hypnotic  has  been  discarded.  The  tincture 
is  very  difficult  to  prescribe,  because  of  the  volumi- 
nous precipitate  of  resin  which  falls  on  the  addition  of 
water.  Mucilage  must  be  used  to  suspend  it,  and  the 
taste  should  be  covered  with  spirit  of  chloroform. 

CAFFEINE. 

CsifTeina,* — Caffeine.  Synonyms. — Theine,  Guaranine. 
CsHi(,N402,H20.  An  alkaloid  usually  obtained  from  the  dried 
leaves  of  Camellia  thea,  common  tea  (Nat.  Ord.  Ternstro- 
miacece),  or  the  dried  seeds  of  Coffea  arabica,  common  coffee 
(Nat.  Ord.  Ruhiacece),  by  evaporating  aqueous  infusions  from 
which  the  astringent  and  colouring  matters  have  been  removed 

Charactees. — Colourless,  silky,  inodorous,  acicular  crys- 
tals. Solubility. — 1  in  68  of  cold  water,  1  in  1  of  boiling 
water,  1  in  40  of  spirit,  1  in  400  of  ether,  1  in  7  of  chloroform. 
The  solubility  of  caffeine  is  perfect  in  cold  water,  if  for  each 
grain  of  caffeine  J  a  grain  of  salicylate  of  sodium  is  added. 
The  addition  of  spirit  as  in  tinctures  or  spirit  of  chloroform 
does  not  impair  the  solubility.  Tea  contains  3  to  5  per  cent, 
(hence  the  name  theine).  Coffee,  1*3  per  cent,  (coffee  leaves 
contain  much  more).  Guarana  (the  seeds  of  Paullinia  sorbilis), 
5  per  cent,  (hence  the  name  guaranine).  Mate  (Paraguay  tea, 
the  leaves  of  Ilex  paragitayensis),  1-2  per  cent.  It  also  exists 
in  the  kola  nut  (which  is  used  as  a  beverage  in  Africa) ;  this 
is  the  fruit  of  Sterculia  acuminata.  Caffeine  is  trimethyl- 
xanthine,  theobromine  is  dimethyl-xanthine,  and  both  can  be 
prepared  synthetically  from  xanthine.  It  is  a  feeble  alkaloid, 
its  salts  being  very  liable  to  split  up. 

Incompatibles. — Iodide  of  potassium,  salts  of  mercury 
and  tannic  acid. 

Dose,  1  to  5  gr.  or  more. 

Caffeinse  Citras.— Citrate  of  Caffeine.  C8lIn)N402, 
H3C,H,0,. 

Source. — Dissolve  citric  acid  and  caffeine  in  hot  water ; 
evaporate  to  dryness  and  pulverize. 

Characters. — A  white,  inodorous  powder.  A  feeble  salt, 
easily  splitting  up.  Taste  and  reaction  acid.  Solubility. — 1  in 
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32  of  water,  1  in  22  of  spirit,  1  in  10  of  a  mixture  of  2  of  chloro- 
form and  1  of  spirit.  With  1  in  10  of  water,  it  forms  a  clear, 
syrupy,  supersaturated  solution,  but  directly  the  mixture  is 
stirred  the  citrate  of  caffeine  is  precipitated;  then,  if  more 
water  is  added,  this  precipitate  re-dissolves.  This  peculiarity 
in  the  solubility  of  citrate  of  caffeine  often  leads  to  mixtures 
being  prescribed  in  which  the  citrate  of  caffeine  is  precipitated, 
but  then  it  can  be  suspended  in  mucilage.  The  solubility  of 
citrate  of  caffeine  is  not  aided  by  salicylate  of  sodium,  for 
that  salt  turns  out  the  citric  acid,  and  thus  precipitates  caffeine 
sodium  salicylate  in  the  form  of  a  very  bulky  precipitate. 

Incompatibles. — The  same  as  of  caffeine. 

Dose,  2  to  10  gr. 

Action. 

External. — None. 

Internal. — Alimentary  canal. — Excessive  tea- 
drinking  may  cause  indigestion,  but  this  is  probably- 
induced  by  the  tannin  in  the  tea,  and  not  by  the 
caffeine.  The  teeth  of  tea-tasters  are  very  liable  to 
decay.  Coffee  is,  with  some  persons,  slightly  laxa- 
tive ;  it  is  not  known  to  what  ingredient  this  is  due. 

Circulation. — Caffeine  is  freely  absorbed.  It  pro- 
duces no  change  in  the  blood.  Moderate  doses 
increase  the  force  of  the  cardiac  contraction  and  the 
duration  of  the  systole,  the  diastolic  period  being 
shortened ;  as  a  consequence  of  this  the  blood-pres- 
sure rises.  The  rate  of  the  pulse  varies.  Toxic  doses 
paralyse  the  heart.  These  effects  are  also  produced 
by  the  local  application  of  caffeine  to  the  heart  of  the 
frog. 

Eespiration. — In  animals  the  rate  of  breathing  is 
increased  by  caffeine.  Medicinal  doses  are  said  to 
excite  and  toxic  doses  to  depress  it. 

Nervous  system. — It  is  well  known  that  tea  and 
coffee  stimulate  the  cerebrum.  This  is  due  to  the 
caffeine  in  them.  The  patient  becomes  wakeful,  the 
mental  activity  and  capability  for  work  are  increased, 
the  reasoning  powers  being  quite  as  much  affected  as 
the  imagination.    In  this  respect  the  cerebral  stimu- 
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lation  of  caffeine  differs  from  that  of  opium,  and  also 
in  that  the  excitation  is  not  incoordinate,  nor  is  it 
soon  replaced  by  sleep.  Very  excessive  tea-drinking 
causes  trembling  of  all  the  muscles  of  the  body,  and 
makes  the  patient  extremely  nervous." 

In  man  the  spinal  cord  and  muscles  are  very  little 
affected  by  caffeine,  but  in  some  frogs  the  spinal  cord  is 
decidedly  stimulated,  and  convulsions  occur ;  in  other 
species  the  muscles  are  thrown  into  a  state  of  rigidity, 
which  is  clearly  due  to  an  action  on  the  muscles  them- 
selves, for  it  follows  the  local  application  of  caffeine 
to  an  isolated  muscle.  Sometimes  the  muscle  curve 
is  altered  in  character.  It  is  believed  that  in  man 
the  powers  of  muscular  endurance  are  increased  by 
caffeine.  Motor  and  sensory  nerves  are  uninfluenced 
in  all  animals. 

Kidneys, — By  means  of  an  oncometer  it  has  been 
shown  that  the  first  effect  of  a  dose  of  caffeine  is  to 
cause  a  contraction  of  the  kidney  with  a  decrease  in 
the  urinary  flow ;  but  soon  the  organ  becomes  larger 
than  it  was  before  the  experiment,  and  the  flow  of 
urine  is  increased.  Thus  caffeine  is  a  good  local 
diuretic. 

Metabolism. — Many  elaborate  experiments  have 
been  made  upon  the  action  of  caffeine  on  tissue  waste, 
they  are  all  of  them  inconclusive,  probably  because 
it  has  no  effect.  Some  say  it  decreases,  some  that 
it  increases,  the  elimination  of  urea.  Toxic  doses 
may  cause  a  rise  of  temperature. 

Theeapeutics. 

Heart. — Caffeine  has  been  most  used  in  heart 
disease.  It  is  given  when,  as  in  aortic  or  mitral 
obstruction,  a  purely  stimulant  effect  is  desired ; 
large  doses,  3  or  8  grains  a  day  of  caffeine,  are 
often  easily  borne,  and  may  be  combined  with  strych- 
nine.   It  will  not  replace  digitalis,  for  it  does  not 
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slow  the  heart  much  nor  make  it  regular,  and  it 
shortens  the  diastole.  It  is,  on  account  of  its  diu- 
retic action,  especially  valuable  in  cardiac  cases  in 
which  there  is  dropsy.  Tea  and  coffee  are,  in  some 
persons,  liable  to  produce  irregularity  of  the  heart. 

Kidney, — Small  doses  of  caffeine  are  powerfully 
diuretic,  and  are  therefore  used  in  heart  disease, 
ascites,  pleuritic  effusion,  &c.  As  the  drug  acts 
directly  on  the  kidney,  it  should  be  given  cautiously 
in  renal  disease.  Many  patients  so  soon  become  used 
to  it,  that  at  the  end  of  a  week  it  has  lost  its  power 
of  producing  diuresis. 

Nervous  system. — Occasionally  it  cures  migraine, 
but  it  is  not  so  useful  as  phenazone  or  exalgin. 

It  may  be  rendered  sufficiently  soluble  for  sub- 
cutaneous administration  by  mixing  it  with  a  solution 
of  salicylate  of  sodium. 

Diuretin.— (Not  Official.) 

This  is  the  name  given  to  Theobromine-sodio-salicylate 
(which  corresponds  to  Caffeine-sodio-salicylate,  which  is  the 
salt  of  caffeine  most  used  in  Germany).  It  contains  about 
40  per  cent,  of  theobromine  and  60  per  cent,  of  salicylate  of 
sodium  ;  it  is  freely  soluble  in  water. 

Dose,  60  to  120  gr. 

Action  and  Thekapeutics. 

Diuretin  is  a  diuretic  ;  it  acts  on  the  renal  epi- 
thelium, and  is  most  efficacious  in  diseases  of  the 
kidneys  and  heart.  It  is  said  not  to  produce  much 
depression,  but  it  may  occasionally  cause  serious 
symptoms. 

Oiiarana.— (Not  Official.) 

Synonym. — Brazilian  cocoa.  The  seeds  of  Paullinia 
sorbilis  (Nat.  Ord.  Sapindacece).  Brazil.  They  are  roasted, 
powdered,  and  made  into  a  stiff  paste  with  water. 

Characters. — Cylindrical  rolls  of  dried  paste. 
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Composition. — The  chief  constituent  is  guaranine,  which 
is  identical  with  caffeine  (see  p.  351)  (dose,  J  to  5  gr.). 

Dose,  10  to  60  g^r.,  in  powder  or  infused  in  a  cup  of 
boiling  water. 

Preparation  (Brit.  Pharm.  Conference). 

Elixir  Cruaranse. — Guarana  in  powder,  4  ^  ;  light 
magnesia,  J  ^  ;  oil  of  cinnamon,  6  tti;  syrup,  2  3  ;  proof 
spirit,  q.  s. 

Dose,  J  to  2  fl.  dr. 

Action  and  Thebapeutics. 

Although  there  is  no  reason  to  believe  that  gua- 
ranine  does  not  produce  the  same  actions  on  the 
nervous  system,  heart,  and  kidneys  as  caffeine,  yet  it 
is  rarely  used  except  for  sick  headaches,  but  in  these 
cases  it  is  sometimes  of  great  service. 

Class  II.— Vegetable  Drug^s  acting:  chiefly 
on  ttie  Spinal  Cord. 

NUX  VOMICA, 

Nwx  Vomica.—  Synonyms. — Poison  nut.  The  seeds 
of  Strychnos  nux  vomica  (Nat.  Ord.  hoganiacece).  East 
Indies.  The  St.  Ignatius  bean  is  Strychnos  Ignatia,  it  is 
different  in  shape,  and  contains  more  strychnine. 

Characters. — Disc-shaped,  -J  to  1  in.  in  diameter,  J  in. 
thick.  Flat  or  concavo-convex.  Margin  rounded.  On  one 
surface  a  central  scar,  from  which  a  ridge  passes  to  the  margin, 
and  ends  in  a  sHght  prominence.  Externally  ashen  grey, 
glistening  with  short  satiny  hairs.  Internally  horny  and 
slightly  translucent.    No  odour.    Taste  extremely  bitter. 

Composition. — The  chief  constituents  SiYe~{l)  Strychnine 
(q.  v.),  0-2  to  0-6  per  cent.  (2)  Brucine,  C23H26N2O4,  0*5  to 
1*0  per  cent.  Colourless  prismatic  crystals  or  pearly  flakes. 
Very  bitter,  but  less  so  than  strychnine.  Solubility.— I  in  3200 
of  cold  watei",  freely  in  alcohol.  It  has  the  same  action  as 
strychnine,  but  is  considerably  less  powerful  and  slower  in  its 
effects.  Strong  sulphuric  or  nitric  acid  gives  a  blood-red  colour. 
(3)  Igasiiric  acid,  with  which  the  strychnine  and  brucine 
are  united.  (4)  Sugar.  (5)  Fat.  (6)  Loganin,  a  glucoside. 
(7)  Igasurine,  an  alkaloid  closely  resembling  the  other  two, 
has  been  said  to  be  present. 
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Preparations. 

1.  Extractum  Nucis  Vomicse.— Spirituous  and 
aqueous.  Standardized  to  contain  15  per  cent,  of  total 
alkaloids. 

Dose,  J  to  1  gr. 

2.  Tinctura  Nucis  Vomicse.— Extract  of  nux 
vomica,  133  gr. ;  spirit,  16  §  ;  water,  4  5.  Standardized 
to  contain  1  gr.  of  total  alkaloids  in  1  5. 

Dose,  5  to  20  m. 

Strychnina.— Strychnine.  C21H22N2O2. 

Source. — (1)  Make  a  fluid  extract  of  powdered  nux 
vomica  by  digesting  with  spirit  and  water  for  twelve  hours 
at  a  gentle  heat.  (2)  Add  acetate  of  lead  to  the  extract,  and 
thereby  precipitate  igasurate  of  lead  and  colouring  matter. 
(3)  Filter  off  the  fluid,  which  contains  acetate  of  strychnine  and 
brucine.  (4)  These  are  precipitated  with  ammonia.  (5)  This 
precipitate  is  dissolved  in  alcohol,  distilled  to  a  small  volume, 
and  set  aside  to  crystallize.  Strychnine  is  the  first  to  crystal- 
lize, leaving  the  brucine  in  solution. 

Characters.— Minute,  colourless,  odourless,  square  octa- 
hedrons or  prisms.  Intensely  bitter ;  can  be  tasted  in  a  solu- 
tion of  1  in  30,000  (but  only  to  be  tasted  in  weak  solutions, 
as  it  is  so  poisonous).  Solubility. — 1  in  5760  of  cold,  1  in  2500 
of  hot,  water,  1  in  6  of  chloroform,  1  in  140  of  spirit.  Almost 
insoluble  in  absolute  alcohol  and  in  ether.  Gives  no  colour 
with  nitric  or  sulphuric  acids.  Add  to  a  crystal  strong  sul- 
phuric acid,  and  then  add  a  particle  of  bichromate  of  potas- 
sium ;  a  beautiful  violet  colour,  passing  to  brown  and  green,  is 
formed.    Resembling  strychnine. — Salicylic  acid  {see  p.  427). 

Impurity. — Brucine,  distinguished  by  tests. 

Dose,  ^  to  S^-  solution,  or  made  in  a  pill  with 
sugar  of  milk  (to  thoroughly  divide  it)  and  glycerine  of  traga- 
canth ;  ^  to  ^  gr.  hypodermically,  Liquor  Strychninse  Hydro- 
chloratis,  or  the  nitrate  soluble  1  in  70  of  water,  or  the  acid 
sulphate  soluble  1  in  36  of  water  may  be  used. 

Preparation. 

1.  Iiiquor     StrychninsB  Hydrochloratis. 

Synonym. — Liquor  Strychnine.  Strychnine,  1 ;  dilute 
hydrochloric  acid,  2 ;  rectified  spirit,  24  ;  distilled  water, 
73.  Strength.— 4.\  gr.  to  §j,  1  gr.  in  108  m  (100  fluid 
grains),  or  1  per  cent. 

Dose,  5  to  10  m.  by  the  mouth ;  1  to  4  m.  sub- 
cutaneously. 
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Action. 

External. —Strychnine  is  a  very  powerful  anti- 
septic.   Brucine  is  a  local  anaesthetic . 

Internal. —  Gastro-intestinal  tract, — Being  in- 
tensely bitter,  nux  vomica  is  a  good  stomachic, 
increasing  the  vascularity  of  the  gastric  mucous 
membrane,  the  secretion  of  gastric  juice,  and  the 
movements  of  the  stomach,  just  like  calumba,  gen- 
tian, or  any  other  bitter  ;  consequently  it  aids  diges- 
tion and  sharpens  the  appetite.  In  the  intestine  it 
is  a  direct  stimulant  to  the  intestinal  muscular  coat, 
and  by  this  means  it  increases  peristalsis,  and  is 
therefore  purgative. 

Blood. — Strychnine  is  absorbed  into  the  blood, 
and  circulates  as  such.  If  blood  is  mixed  with 
strychnine  and  shaken  with  air,  it  contains  more 
oxygen  and  less  carbonic  acid  than  it  would  have 
done  had  the  strychnine  been  absent ;  but  there  is 
no  evidence  that  strychnine  in  small  doses  alters  the 
oxidizing  power  of  living  blood. 

Spinal  cord.  —  Strychnine  causes  convulsions. 
They  are  not  cerebral,  for  they  occur  if  the  spinal 
cord  is  separated  from  the  brain.  They  do  not  depend 
upon  excitation  of  the  motor  nerves  or  muscles,  for 
they  are  absent  in  a  limb  the  spinal  anterior  nerve- 
roots  of  which  are  cut.  They  do  not  depend  upon 
stimulation  of  sensory  nerves,  for  they  occur  even  if 
the  posterior  nerve-roots  are  cut.  Therefore  they 
must  be  spinal ;  and  this  is  proved  by  the  fact  that  if 
all  the  vessels  of  the  lower  part  of  the  spinal  cord 
are  ligatured  just  at  their  entry  into  the  cord,  so  that 
this  is  the  only  part  of  the  body  deprived  of  its  blood 
supply,  and  strychnine  is  injected  into  the  blood, 
convulsions  occur  in  all  the  muscles  except  those  the 
nerves  of  which  spring  from  the  part  of  the  cord 
which  the  strychnine  cannot  reach.  Again,  if  an 
animal  be  convulsed  by  strychnine,  and  a  probe  be 
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slowly  passed  down  the  spinal  canal,  the  convulsions 
will  gradually  cease  from  above  downwards.  Strych- 
nine, therefore,  enormously  increases  the  excitability 
of  the  motor  nerve-cells  of  the  spinal  cord.  The 
result  is  that  even  the  slightest  stimulus,  as  a  breath 
of  air,  acting  reflexly,  causes  violent  convulsions. 

Muscles  and  nerves. — Even  with  enormous  doses 
the  muscles  and  afferent  nerves  are  unaffected. 
Towards  the  end  of  a  case  of  poisoning  the  func- 
tional activity  of  the  motor  nerves  is  depressed.  This 
is  not  due,  as  has  been  thought,  to  their  exhaustion 
from  the  transmission  of  the  impulses  from  the 
spinal  cord  which  produce  the  convulsions,  but  it  is 
the  result  of  a  direct  paralysing  effect  on  the  motor 
nerves  themselves. 

Brain. — The  convolutions  are  quite  unaffected. 
The  centres  in  the  medulla,  which  are  really  the 
continuation  upwards  of  the  anterior  cornual  cells  of 
the  cord,  are  powerfully  stimulated,  especially  the 
respiratory  centre.  The  vaso-motor  centre  is  also 
considerably  excited,  and  chiefly  for  this  reason  the 
blood-pressure  rises  from  the  very  first.  The  cardiac 
centre  is  but  slightly  affected. 

Circulation. — Strychnine  stimulates  the  heart 
directly,  either  by  its  action  on  the  cardiac  muscle, 
or,  as  most  authorities  think,  by  stimulating  the 
motor  ganglia.  The  blood-pressure  is  raised,  partly 
no  doubt  by  the  action  on  the  heart,  but  also  by  the 
contraction  of  the  vessels  all  over  the  body,  which  is 
brought  about  first  by  the  direct  excitation  by  the 
strychnine  of  the  medullary  vaso-motor  centre,  and 
subsequently  by  its  asphyxial  stimulation,  and  also  by 
the  increased  peripheral  resistance  which  must  occur 
from  the  frequent  contraction  of  all  the  muscles. 

Bespiration. — Kespiration  is  rendered  quicker 
and  deeper  because  strychnine  excites  the  spinal 
and  medullary  respiratory  centres.  The  respiratory 
muscles  are  implicated  in  the  general  convulsions, 
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with  the  result  that  the  patient  ultimately  becomes 
asphyxiated  owing  to  exhaustion  of  them,  and  to 
their  prolonged  contraction  during  the  convulsive 
spasms.  The  heart  continues  to  beat  after  death, 
which  is  entirely  due  to  failure  of  respiration.  The 
temperature  is  a  little  raised  during  strychnine 
poisoning. 

Special  senses. — Smell,  hearing,  and  sight  are 
sharpened  by  strychnine.  The  field  of  vision,  espe- 
cially for  blue,  is  enlarged. 

Elimination. — Part  of  the  strychnine  is  elimi- 
nated unchanged  in  the  urine ;  the  rest  appears  as 
strychnic  acid.  It  is  excreted  very  slowly,  and  there- 
fore accumulates  in  the  system.  For  a  clinical  ac- 
count of  strychnine  poisoning  see  Toxicology. 

Brucine  and  thebaine  act  like  strychnine,  but 
methylbrucine,  methylthebaine,  and  methylstrych- 
nine  do  not  influence  the  cord,  but  paralyse  the  ends 
of  the  motor  nerves  like  curare. 

Strychnine  acts  on  all  animals  as  on  man,  but 
chickens,  guinea-pigs,  and  perhaps  monkeys  are  less 
susceptible  to  it  than  other  animals. 

Theeapeutics. 

External. — Strychnine  is  so  poisonous  that  its 
use  as  an  antiseptic  would  not  be  safe. 

Internal. — Gastro -intestinal  tract. — Tincture  of 
nux  vomica  is  very  largely  given  with  excellent  results 
as  a  bitter  stomachic  and  carminative,  especially  in 
cases  in  which  the  feebleness  of  digestion  is  merely 
part  of  generally  feeble  health.  A  mixture  of  dilute 
hydrochloric  acid,  gentian,  and  nux  vomica  is  of  great 
service  in  these  cases.  As  the  digestion  improves  the 
general  health  improves.  Because  of  its  power  to 
stimulate  peristalsis,  nux  vomica  is  a  valuable  drug 
for  cases  of  constipation  in  which  the  contractile 
strength  of  the  muscular  coat  of  the  intestine  is 
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weak ;  usually  this  is  part  of  a  general  weakness  of 
the  whole  body.  The  constipation  of  anaemia,  which 
can  be  very  successfully  treated  by  a  pill  of  extract 
of  nux  vomica  and  sulphate  of  iron,  is  a  good  in- 
stance of  this  variety  of  constipation. 

Circulation. — In  cases  of  heart  disease  in  which 
digitalis  is  inadmissible,  nux  vomica  and  strychnine 
are  excellent  cardiac  stimulants,  and  for  this  purpose 
they  may  be  combined  with  caffeine.  Patients  almost 
dead  from  failure  of  the  heart  in  the  course  of  chronic 
cardiac  disease  may  sometimes  be  brought  round  by 
the  subcutaneous  injection  of  strychnine. 

i?6sj9im^io?z.— Strychnine  may  be  combined  with 
expectorants  because  it  stimulates  the  respiratory 
centre ;  and  it  is  extremely  serviceable  when  from 
any  cause,  such  as  severe  bronchitis,  the  respirations 
are  feeble  and  shallow. 

Nervous  system. — It  has  been  given  for  a  number 
of  nervous  diseases,  but  with  no  certain  good  results, 
for  when  the  disease  is  not  in  the  anterior  cornua 
strychnine  is  hardly  indicated ;  and  if  it  is  in  this 
part  of  the  cord,  it  is  doubtful  whether  it  is  advisable 
to  stimulate  the  part  of  the  body  which  is  diseased. 

Toxicology. 

In  about  an  hour  after  a  poisonous  dose  the  patient  begins 
to  feel  uneasy  from  a  sensation  of  impending  suffocation.  The 
tetanic  convulsions  then  commence  with  great  violence,  nearly 
all  the  muscles  of  the  body  being  affected  at  once.  The  limbs 
are  thrown  out,  the  hands  are  clenched,  the  head  is  jerked 
forwards  and  then  bent  backwards,  and  the  whole  body  is  per- 
fectly stiff  from  the  violence  of  the  contractions.  The  pulse  is 
very  rapid ;  the  temperature  may  rise.  Hearing  and  sight  are 
acute.  The  convulsion  lasts  a  minute  or  two,  then  the  muscles 
relax,  and  the  patient  feels  exhausted  and  sweats  all  over. 
The  intermission  is  short,  convulsions  soon  come  on  again, 
and  again  there  is  a  relapse  to  the  state  of  muscular  relaxa- 
tion. The  convulsions  now  rapidly  increase  in  severity,  and 
owing  to  the  violent  contractions  of  the  muscles  of  the  back, 
the  patient  is  in  the  position  of  opisthotonos,  resting  on  his 
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head  and  his  heels.  The  abdominal  muscles  are  as  hard  as  a 
board,  the  chest  is  fixed,  the  face  becomes  livid,  the  eyeballs 
are  staring.  The  contraction  of  the  muscles  of  the  face  causes 
a  risus  sardonicus  ;  but  those  of  the  jaw  are  not  affected  till 
quite  the  end.  Consciousness  is  retained  to  the  last.  The 
slightest  noise  or  even  a  bright  light  will  reflexly  bring  on  the 
convulsions,  which  may  jerk  the  patient  out  of  bed.  Ulti- 
mately he  dies  from  exhaustion  and  asphyxia.  The  smallest 
dose  of  strychnine  known  to  have  killed  is  half  a  grain.  Post 
mortem. —The  usual  appearances  of  death  by  asphyxia  are 
seen. 

Strychnine  poisoning  is  liable  to  be  confounded  with 
tetanus,  but  in  this  disease  symptoms  come  on  more  slowly, 
the  muscles  of  the  jaw  are  implicated  very  early,  and  there  is 
continuous  muscular  rigidity  with  paroxysmal  exacerbations, 
but  never  complete  muscular  relaxation. 

Treatment  Give  emetics  (p.  127),  or  wash   out  the 

stomach  if  the  case  is  seen  early  enough  for  the  passing  of  the 
tube  not  to  cause  spasm.  Also  give  plenty  of  animal  charcoal 
or  tannic  acid,  but  continue  the  washing  out.  Inject  large 
doses  of  bromide  of  potassium  and  hydrate  of  chloral  per  rec- 
tum. Use  nitrite  of  amyl  inhalations,  and  if  possible  artificial 
respiration. 

Antagonism. 

In  a  sense  strychnine  is  antidotal  to  chloral  and  morphine, 
but  it  is  not  a  strict  antidote,  for  they  act  chiefly  on  the  cere- 
brum. Still  chloral  is  valuable  in  strychnine  poisoning,  and 
although  the  antagonism  with  Calabar  bean  and  gelsemium  is 
more  accurate,  as  both  depress  the  anterior  cornua,  yet  they 
are  of  very  little  use  in  strychnine  poisoning. 


CAI.ABAR  BEAN. 

Physostig-matis  fSemen.  —  Synonym.  —  Ordeal 
bean.  The  dried  seed  of  Physostigma  venenosum  (Nat.  Ord. 
Leguminosce).    Western  Africa. 

Characters. — 1  to  IJ  in.  long,  |  in.  broad,  |  in.  thick. 
Oblong,  slightly  reniform,  with  a  black  furrow  all  along  its 
convex  border.  Testa  hard,  brittle,  roughish,  deep  brown,  en- 
closing a  closely  adherent  nucleus,  which  principally  consists 
of  two  hard,  white,  brittle  cotyledons  separated  by  a  cavity. 
Inodorous.  No  distinctive  taste.  Usually  contains  0*12  per 
cent,  of  total  alkaloids, 
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Composition. — The  chief  constituents  are  two  alkaloids  : 
(1)  Physostigmine  or  Eserine  {see  below)  ;  (2)  Calabarine. 
Dose,  1  to  4  gr.  of  powdered  beans. 

Preparation. 

Hxtractum  Physostigmatis. — Alcoholic,  45  in  1. 

Dose,  Yeto  I  gv.—As  this  is  not  standardized  it  is 
unsuitable  for  internal  administration,  and  it  is  better 
to  give  Salicylate  of  Physostigmine  in  pill  or  solution. 
Dose,  jI^-^  gv. 

PliysostigTiiiiie.    Synonym. — Eserine.  Ci^HoiN.^.^- 
Source.—  Dissolve  the  extract  in  water,  add  bicarbonate 
of  sodium.    Shake  with  ether  and  evaporate. 

Chaeacters.—  Colourless  or  pinkish  crystals.  Solubility. 
— 1  in  350  of  water,  1  in  2  of  spirit,  and  readily  in  dilute 
acids.  The  solution  in  salicylic  acid  is  permanent.  Aqueous 
solutions  of  physostigmine  redden  when  warmed  or  shaken 
with  dilute  Liquor  Potassee. 

Preparation. 

Iiamella  Physostigminse.  —  Physostigmine, 
Tooo  5  gelatine  and  glycerine  together,  -^^  gr.  in  each 
lamella. 

Action. 

External. — None. 

Internal. — Mouth. — After  physostigmine  is  ab- 
sorbed it  increases  the  salivary  secretion ;  and  this, 
according  to  some,  is  through  its  action  on  the  centre 
in  the  medulla,  according  to  others  by  its  direct 
effect  on  the  salivary  cells.  After  a  time  the  flow 
of  saliva  ceases,  because  the  drug  has  so  acted  on  the 
circulation  as  to  constrict  the  vessels,  and  conse- 
quently the  flow  of  blood  through  the  salivary  glands 
is  diminished. 

Stomach  and  intestines. — The  muscular  coat  of 
the  stomach  and  intestines  is  greatly  stimulated  by 
the  direct  action  of  the  drug  circulating  through  it. 
The  result  is  that  after  a  large  dose  vomiting  and 
purging  occur.    Physostigmine  is  quickly  absorbed. 

Circulation, — No  influence  on  the  blood  is  known. 
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The  effect  on  the  heart  is  obscure,  but  it  appears  that 
the  irritability  of  the  peripheral  terminations  of  the 
vagus  is  at  first  increased,  and  that  consequently  the 
heart  is  slowed.  Very  large  doses  are  said  to  de- 
crease the  irritability  of  the  vagus.  In  addition  to 
its  effects  on  the  vagus  physostigmine  powerfully 
stimulates  the  contractile  force  of  the  heart.  The 
beat  is  therefore  both  more  forcible  and  slower. 
Ultimately  the  organ  is  paralysed  and  stops  in 
diastole. 

The  blood-pressure  rises  very  much;  this  is 
largely  due  to  the  increased  force  of  the  cardiac  beat, 
but  perhaps  partly  to  the  irritation  of  the  mus- 
cular coat  of  the  arteries  by  physostigmine,  for  it 
stimulates  most  of  the  involuntary  muscles  in  the 
body. 

Bespiration  is  first  quickened  but  soon  retarded, 
and  death  takes  place  from  asphyxia.  Three  factors 
at  least  are  probably  concerned  in  bringing  about 
these  results.  The  ends  of  the  vagi  in  the  lungs  are 
stimulated;  for  if  these  nerves  are  cut  and  physo- 
stigmine is  administered  there  is  no  primary  quicken- 
ing of  respiration.  Physostigmine,  from  its  action 
on  involuntary  muscular  fibre,  causes  contraction  of 
that  in  the  bronchial  tubes,  with  consequent  constric- 
tion of  them.  Lastly  and  most  importantly,  the 
activity  of  the  respiratory  centres  in  the  medulla  and 
cord  is  depressed. 

Nervous  system. — Brain. — Even  in  fatal  doses 
consciousness  is  unimpaired.  The  only  part  of  the 
brain  known  to  be  affected  is  the  respiratory  centre. 

Spinal  cord. — It  is  here  that  physostigmine  pro- 
duces its  most  characteristic  effects.  Reflex  activity 
is  inhibited ;  by  exclusion  it  can  be  shown  that  this 
is  not  owing  to  any  influence  on  the  nerves  or  volun- 
tary muscles,  therefore  it  is  due  to  depression  of  the 
anterior  cornua  of  the  spinal  cord.  The  most  con- 
clusive proof  of  this  is  the  direct  application  of  the 
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drug  to  the  cord.  There  is,  then,  at  first,  from  the 
irritation,  which  is  caused  by  almost  any  substance, 
a  slight  increase  of  reflex  excitability,  but  this  soon 
gives  way  to  complete  abolition  of  it.  Later  on  the 
posterior  part  of  the  cord  is  also  paralysed,  so  that 
there  is  a  diminution  of  cutaneous  sensibility. 

Voluntary  muscles  and  their  nerves. — These  are 
but  slightly  influenced.  With  very  large  doses  the 
irritability  of  motor  nerves  and  muscles  is  slightly 
depressed  ;  sensory  nerves  are  unaffected. 

Involuntary  muscles. —  We  have  already  seen  that 
the  involuntary  muscles  of  the  intestines,  stomach, 
and  bronchial  tubes  are  stimulated  by  physostig- 
mine  ;  so  also  are  those  of  the  spleen,  uterus,  bladder, 
and  iris.  It  is  not  decided  whether  in  all  these 
instances  it  is  the  muscular  fibres  or  the  termina- 
tions of  the  nerves  in  them  that  are  affected. 

^^e.— Physostigmine  applied  locally  to  the  con- 
junctiva or  introduced  into  the  circulation  causes  con- 
traction of  the  pupil,  spasm  of  accommodation  from 
direct  stimulation  of  the  circular  fibres  of  the  iris  and 
the  ciliary  muscle.  There  is  a  diminution  of  intra- 
ocular tension.  These  effects  can  be  prevented  by  atro- 
pine. Some  consider  that  the  ends  of  the  third  nerve 
are  also  affected. 

Secretions, — The  saliva,  sweat,  tears,  and  buccal 
mucus  are  increased.    The  cause  of  this  is  unknown. 

The  action  of  physostigmine  is  much  more  con- 
stant than  that  of  Calabar  bean,  because  the  cala- 
barine  (which  stimulates  the  cord)  in  the  bean  inter- 
feres with  the  action  of  physostigmine. 

Therapeutics. 

Involuntary  muscles. — Because  of  its  stimulating 
power  on  unstriped  muscle  Calabar  bean  has  been 
recommended  for  chronic  constipation,  atony  of  the 
bladder,  and  chronic  bronchitis  with  deficient  power 
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of  expectoration,  but  it  is  rarely  given  for  these 
purposes. 

Spinal  cord. — Calabar  bean  has  been  largely  used 
for  tetanus,  and  some  cases  of  recovery  have  been 
reported.  It  must  be  administered  boldly.  ^  of 
a  grain  of  the  extract  frequently  repeated  may 
be  injected  under  the  skin  ;  or  better  still,  the  salicy- 
late may  be  given  subcutaneously  in  doses  of  to 
grain,  or  1  to  6  nx  of  a  solution  of  1  grain  of  the 
salicylate  of  physostigmine  in  160  ni  of  water  may  be 
given  by  the  mouth.  The  sulphate  may  be  used  in 
the  same  doses.  Physostigmine  has  been  given  as  an 
antidote  for  strychnine  poisoning. 

Eye, — The  lamellae  are  placed  in  the  eye  to  break 
up  adhesions  of  the  iris,  to  diminish  intra-ocular  ten- 
sion, and  to  prevent  prolapse  of  the  iris  after  wounds 
or  ulcers  of  the  cornea.  It  is  also  employed  in 
glaucoma,  in  paralysis  of  the  iris  and  ciliary  muscles, 
and  to  prevent  the  entrance  of  light  into  the  eye  in 
photophobia.  If  used  in  solution,  ^  to  2  gr.  of 
physostigmine  to  |j  of  water  is  the  usual  strength. 

Antagonisms. 

It  will  be  observed  that  in  its  actions  on  the  pupil,  on 
secretion,  on  the  heart,  and  on  respiration,  physostigmine  is 
antagonistic  to  atropine.  In  its  action  on  the  spinal  cord  and 
respiratory  centre  it  is  antagonistic  to  strychnine. 

OEI.SEMIUM. 

Oelsemium.— Yellow  Jasmine.  The  dried  rhizome 
and  rootlets  of  Gelsemium  nitidum  (Nat.  Ord.  Loganiacece). 
From  the  south-eastern  United  States. 

Chaeacters. — Nearly  cylindrical,  J  to  6  in.  long,  J  to  f  in. 
in  diameter,  small  rootlets  mixed  with  or  attached  to  the 
larger  pieces ;  light  yellowish  brown  externally,  with  longi- 
tudinal dark  purple  lines  ;  bark  thin,  with  silky  fibres  in  its 
liber ;  body-axis  pale  yellow,  porous,  with  medullary  rays. 
Odour  narcotic,  aromatic.    Taste  bitter. 

Composition. — Thechief  constituents  are—  (1)  Gelseminine 
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a  powerful  yellowish-brown,  bitter  alkaloid,  soluble  in  alcohol 
and  ether,  sparingly  in  water.    The  hydrochlorate  is  the 
common  salt.    (2)  Gelsemine,  an  alkaloid.    (3)  A  volatile  oil. 
Dose,  5  to  30  gr.  Of  hydrochlorate  of  gelsemine,  ^  to 

Preparations. 

1.  Extractum   Gelsemii   Alcoholicum.  — 

Spirituous  and  aqueous. 
Dose,  4  to  2  gr. 

2.  Tinctura  Gelsemii.— Gelsemium,  1 ;  proof 
spirit,  8. 

Dose,  5  to  20  m. 


Action. 

External. — None. 

Internal. — Gelsemium  produces  no  effect  on  the 
stomach  or  intestines. 

Brain. — In  poisoning  by  gelsemium  conscious- 
ness is  maintained  till  the  end  ;  the  drug,  therefore, 
has  no  power  on  the  higher  cerebral  centres. 

Spinal  cord. — The  most  marked  symptom  pro- 
duced by  gelsemium  is  paralysis  of  all  the  muscles 
of  the  body  ;  and  by  a  series  of  experiments,  like 
those  used  for  strychnine,  this  can  be  shown  to  be 
due  to  depression  of  the  activity  of  the  anterior 
cornua  of  the  spinal  cord.  This  is  said  to  be  followed 
by  a  depression  of  the  sensory  part  of  the  cord,  with 
consequent  anaesthesia.  The  motor  nerves  are  quite 
unaffected  till  just  before  death,  when  the  end 
plates  are  paralysed.  The  result  of  the  action  on 
the  cord  is  that  the  patient  may  be  unable  to  walk, 
or  if  he  can  the  gait  is  staggering ;  his  general 
sensibility  is  much  impaired.  Convulsions  may  be 
produced.  The  cause  of  these  cannot  be  made  out, 
for  they  appear  to  be  neither  cerebral,  spinal,  nor 
peripheral. 

Eye, — Gelsemium  soon  causes  disturbance  of 
vision,  then  follows  diplopia,  due  to  paralysis  of  the 
ocular  muscles,  and  from  the  same  cause  the  upper 
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lid  drops.  The  pupil  is  dilated.  All  these  symptoms 
are  probably  owing  to  the  paralysis  of  the  motor  cells 
in  the  floor  of  the  fourth  ventricle  and  the  aqueduct 
of  Sylvius,  for  these  are  the  continuation  upwards 
of  the  anterior  cornual  cells. 

Circulation. — The  action  of  moderate  doses  is  not 
marked.  Toxic  doses  are  powerfully  depressant ;  the 
force  and  rate  of  the  pulse  and  the  blood-pressure 
fall.  This  is  owing  to  a  direct  action  on  the  ends  of 
the  vagus.  How  far  these  effects  are  due  also  to 
affection  of  the  medullary  and  spinal  centres  is  not 
known. 

Bespiration, — Soon  after  the  administration  of 
gelsemium  the  respiration  becomes  slower  and  more 
feeble  ;  ultimately  it  stops,  death  taking  place  by 
asphyxia.  This  is  due  to  paralysis  of  the  respiratory 
centres  in  the  cord  and  medulla.  Before  death  the 
temperature  falls,  and  the  skin  is  bathed  in  a  cold 
sweat. 

Therapeutics. 
Gelsemium  was  formerly  given  for  many  con- 
ditions, but  as  it  did  no  good  and  is  an  uncertain, 
very  powerful  poison,  it  should  not  be  prescribed  ; 
but  occasionally — usually  unsuccessful — it  is  used  for 
neuralgia  and  migraine.  Formerly,  too,  it  was  em- 
ployed to  dilate  the  pupil  and  paralyse  accommodation. 
It  will  do  this  when  applied  locally,  for  it  is  quickly 
absorbed  from  the  eye.  Discs,  each  containing 
gr.  gelsemium,  are  made  for  application  to  the  eye. 

Class  III.— Vegetable  I>riig^s  actings  chiefly  on 
Nerves. 

COI^IUM. 

Coilii  Folia. — Hemlock  Leaves.  The  fresh  leaves  and 
young  branches  of  Conium  maculatum,  the  spotted  hemlock 
(Nat.  Ord.  Umbelliferce),  gathered  from  wild  British  plants 
when  the  fruit  begins  to  form  (in  June). 


868 


MATERIA  MEDICA 


Characteks. — Divided  pinnately ;  lower  leaves  decom- 
pound, and  sometimes  2  feet  long ;  glabrous,  arising  from  a 
smooth  stem  marked  with  purple  spots,  by  clasping  petioles  of 
varying  lengths,  those  of  the  lower  leaves  being  hollow.  Odour 
of  the  leaves  strongly  like  that  of  mice  and  very  disagreeable, 
especially  if  they  are  rubbed  with  a  solution  of  potash. 

Incompatibles. — Caustic  alkalies,  vegetable  acids,  and 
astringents. 

Composition  Same  as  the  fruit— see  below. 

Dose,  2  to  8  gr.  in  powder. 

Preparations. 

1.  ISxtractiim  Conii. — A  green  extract ;  SOinl. 
Dose,  2  to  6  gr. 

2.  Pilula  Conii  Composita.— Extract  of  hem- 
lock, 5  ;  ipecacuanha,  1 ;  treacle,  q.  s. 

Dose,  5  to  10  gr. 

3.  Succus  Conii. — Expressed  juice  of  hemlock, 
3 ;  spirit,  1. 

Dose,  30  to  60  m. 

4.  Cataplasma  Conii. — Succus  Conii,  1,  eva- 
porated to  I ;  linseed  meal,  4  ;  boiling  water,  10. 

5.  Vapor  Coninae. — Succus  Conii,  ^  § ;   Liquor  * 
Potassse,  1  5;  water,  1  5.  (The  alkali  liberates  the  vola- 
tile liquid  alkaloid  conine  ;  hence  the  name  V.  Coninae.) 

Dose,  20  m.,  put  on  the  sponge  of  an  inhaler 
containing  hot  water. 

6.  Ungnentum  Conii. — Succus  Conii,  2  5  ;  hy- 
drous wool  fat,  f  5  ;  boric  acid,  10  gr. 

Conii  Fructiis.— Hemlock  Fruit.  The  fruit  of  Conium 
maculatum  (Nat.  Ord.  UmbellifercB) ,  gathered  when  fully 
developed  but  while  still  green  (in  July),  and  carefully  dried. 

Chakacters. — About  ^  in.  long,  broadly  ovoid,  com- 
pressed laterally,  dull  greenish  grey,  and  crowned  by  the  de- 
pressed stylopod.  Consists  usually  of  the  separated  mericarps, 
each  having  five  prominent  or  more  or  less  crenated  ridges,  the 
furrows  smooth  and  without  evident  vittae.  Powdered  and 
rubbed  with  potash,  it  gives  off  a  strong  disagreeable  odour  due 
to  the  alkaloid.  Besembling  conium  fruit. — Caraway,  anise, 
dill,  all  known  by  having  vittae. 

Composition. — The  chief  constituents  are — (1)  Conine, 
CsHjgHN,  the  active  principle.  A  yellowish,  oily,  strongly 
alkaline  liquid  alkaloid,  with  a  mouse-like  odour  and  a  tobacco- 
like taste.   Solubility, — 1  in  100  of  water.  It  is  easily  obtained 
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from  the  plant  by  distillation  with  alkalies.  It  is  most  abun- 
dant in  the  fruit.  It  is  readily  decomposed  by  light  and  heat, 
and  the  preparations  of  conium  are  therefore  of  very  varying 
strengths.  Its  salts  are  much  more  stable.  (2)  Methyl-conine, 
CgHi^CHgN.  A  colourless  fluid  alkaloid.  (3)  Conhydrine,  a 
nearly  inert  crystallizable  alkaloid.    (4)  Coniic  acid. 

Incompatibles. —  Caustic  alkalies,  vegetable  acids,  and 
astringents. 

Prejparation. 

Tinctura  Conii. — Hemlock  fruit,  1;  proof  spirit,  8. 
Dose,  20  to  60  m. 

Action. 

External. — Conine  has  no  influence  on  the  un- 
broken skin,  but  it  has  been  thought  to  be  anassthetic 
when  applied  to  painful  broken  surfaces.  This  is 
doubtful,  for  in  the  first  place  we  have  no  proof 
that  it  can  be  absorbed  from  sores ;  and,  secondly, 
experiments  show  that  enormous  doses  have  to  be 
given  to  depress  the  activity  of  sensory  nerves. 

Internal. —  Gastro-intestinal  tract. —  It  has  no 
special  action  here,  but  it  may  occasionally  give  rise 
to  vomiting  and  diarrhoea. 

Circulation, — Conine  is  absorbed  into  the  blood, 
and  circulates  unchanged.  As  it  paralyses  the  ter- 
minations of  the  vagus  it  probably  increases  the 
rapidity  of  the  cardiac  beat,  but  this  subject  has  not 
yet  been  satisfactorily  worked  out. 

Nervous  system, — Nerves. —  It  is  on  these  that 
conine  and  methylconine,  the  active  principles  of 
conium,  chiefly  act.  Conine  is  much  the  more  ener- 
getic. It  powerfully  depresses  the  functional  activity 
of  all  the  motor  nerves  in  the  body.  This  depression 
begins  at  their  periphery,  and  gradually  ascends  till 
the  whole  nerve,  from  the  periphery  to  the  spinal 
cord,  is  incapable  of  responding  to  stimuli.  This 
leads  to  paralysis  of  all  the  muscles  of  the  body  as 
far  as  voluntary  and  reflex  motion  are  concerned, 
but  they  themselves  are  unaffected,  retaining  their 
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irritability  to  local  stimuli.  The  sensory  nerves  are 
not  implicated  unless  the  dose  is  very  large ;  then 
their  conducting  power  is  slightly  impaired. 

Spinal  cord, —  This  remains  uninfluenced  till 
quite  late  ;  then,  if  poisonous  doses  have  been  given, 
the  function  of  its  motor  cells  is  feebly  depressed,  as 
is  also  that  of  the  respiratory  centre  in  the  medulla. 
As  methylconine  inhibits  the  reflex  activity  of  the 
spinal  cord  earlier  than  conine,  the  exact  period  at 
which  this  effect  comes  on  varies  with  different  pre- 
parations. 

Brain. — Except  for  the  respiratory  centre,  the 
whole  of  the  brain  is  unaffected  by  conine.  Con- 
sciousness is  preserved  until  the  stage  of  asphyxia. 

Eye. — Conine,  when  dropped  into  the  eye,  causes 
immediate  contraction  of  the  pupil  reflexly  from  the 
conjunctival  irritation.  But  soon  the  pupil  dilates, 
and  accommodation  is  paralysed ;  the  same  usually 
happens  when  the  drug  is  given  internally.  Pro- 
bably these  results  are  owing  to  paralysis  of  the 
terminal  portions  of  the  third  nerve,  for  well-marked 
ptosis,  which  is  due  to  this  cause,  is  present. 

Bespiration. —  Owing  to  the  profound  paralysis 
of  all  the  motor  nerves,  and  the  later  depression  of 
the  respiratory  centre  and  motor  part  of  the  cord, 
death  takes  place  from  enfeeblement  of  respiration 
and  consequent  asphyxia. 

Conine  is  excreted  unchanged,  chiefly  in  the 
urine. 

Thekapeutics. 

External. — Conium  has  been  applied  to  painful 
ulcers  and  sores,  but  it  is,  for  the  reasons  already 
given,  doubtful  whether  it  produces  any  good  effect. 
It  has  also  been  employed  for  myalgia  and  rheu- 
matism, but  it  is  quite  useless. 

Internal. — Conium  is  rarely  given  as  a  medicine 
for  {a)  the  amount  of  conine  extracted  by  any  pre- 
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paration  is  very  variable  ;  {b)  the  amount  of  methyl- 
conine  present  is  also  very  uncertain ;  (c)  conine 
is  very  volatile ;  (<i)  it  is  unstable,  light  and  air 
making  it  inert.  For  these  reasons  it  is  probable 
that  often  the  pharmacopoeial  preparations  contain 
no  conine  at  all.  Ounces  of  the  succus,  which  is 
believed  to  be  the  most  reliable  preparation,  have 
frequently  been  swallowed  without  producing  any 
effects.  The  preparations  of  the  fruit  are  said  by 
some  to  be  more  reliable  than  those  of  the  leaves. 
Conium  has  been  given  in  spasmodic  diseases,  as 
whooping-cough,  in  chorea,  tetanus,  asthma,  and 
epilepsy,  but  in  all  it  does  little  or  no  good. 

Toxicology. 

The  symptoms  produced  by  a  poisonous  dose  are  in  strict 
accordance  with  the  physiological  action.  The  sufferer  feels 
his  legs  to  be  heavy ;  on  attempting  to  walk  he  staggers,  and 
finds  he  can  hardly  move  them,  and  finally  he  has  to  lie  down 
because  he  has  no  power  over  them.  The  arms  become  power- 
less, and  lie  motionless  at  his  side.  There  is  ptosis,  and  dimness 
of  vision  from  paralysis  of  accommodation;  the  eyes  are  fixed,  the 
pupil  is  dilated.  Swallowing  becomes  difficult.  Eespiration  is 
laboured,  the  voice  is  lost,  and  death  takes  place  from  asphyxia. 
Post  mortem. — The  organs  are  found  congested  with  venous 
blood. 

Treatment  Emetics  (p.  127),  and  wash  out  the  stomach. 

Give  tannic  acid  and  again  wash  it  out.  Stimulants  subcuta- 
neously.   Warmth  to  the  feet.    Artificial  respiration. 

TOBACCO. 

Tabaci  Folia,— Leaf  Tobacco.  The  dried  leaves  of 
Nicotiana  tabacum  (Nat.  Ord.  Solanacece).  America. 

Characters. — Large,  up  to  20  or  more  in.  long,  ovate, 
acute,  entire,  brown,  brittle,  glandular,  hairy.  Odour  charac- 
teristic.   Taste  nauseous,  bitter,  acrid. 

Composition  The  chief  constituents  are — (1)  Nicotinej 

C,oHi4N2  (2 — 8  per  cent.).  A  colourless,  volatile,  oily  alkaloid, 
smelling  and  tasting  like  tobacco  leaves,  darkening  with  age. 
Soluble  in  water,  more  so  in  rectified  spirit  and  ether.  Turkish 
tobacco  contains  hardly  any.  (2)  Nicotianin.  (3)  Salts  and 
flavouring  agents. 
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Nicotine  is  decomposed  by  heat,  consequently  tobacco 
smoke  contains  none,  but  consists  of  small  quantities  of  various 
pyridine  compounds,  as  pyridine  (C^^H^Njjpicoline  (CgH^N),  luti- 
dine  (C^H^N),  and  collidine  (CgHuN),  and  small  amounts  of 
hydrocyanic  and  acetic  acids,  creasote,  sulphur,  and  carbon 
compounds. 

Action. 

Tobacco  leaves,  when  taken  internally,  act  in 
virtue  of  their  nicotine,  which  is  one  of  the  most 
powerful  and  rapid  poisons  known. 

External. — Nicotine  is  an  antiseptic. 

Internal. — G astro-intestinal  ^rac^.— Nicotine  in 
even  minute  doses  gr.)  promptly  produces  symp- 
toms of  intense  gastro-intestinal  irritation.  They 
are  greatly  increased  salivary  flow,  burning  pain 
in  the  mouth,  oesophagus,  and  stomach,  horrible 
nausea,  quickly  succeeded  by  vomiting  and  free 
purging.  The  marked  characteristic  of  this  gastro- 
intestinal irritation  is  the  'extreme  collapse  which 
accompanies  it.  Thus  there  are  a  rapid,  very  feeble 
pulse,  intense  muscular  weakness,  laborious  respira- 
tions, partial  loss  of  consciousness,  occasional  con- 
vulsions, icy  extremities,  and  profound  general  col- 
lapse. A  dose  of  nicotine  has  been  known  to  kill  in 
three  minutes. 

Circulation. — Nicotine  disintegrates  the  red 
blood-corpuscles  of  freshly  drawn  blood,  but  has 
not  this  effect  on  living  blood,  although  the  Spec- 
trum of  heemoglobin  is  altered,  so  that  the  corpuscles 
must  be  in  some  way  affected.  The  action  on  the 
heart  is  obscure  ;  the  muscle  itself  is  unaffected,  but 
the  rapid  running  feeble  pulse  shows  that  some  part 
of  the  cardiac  apparatus  is  powerfully  influenced. 
The  blood-pressure  falls  rapidly  ;  we  are  ignorant  as 
to  whether  this  is  entirely  due  to  the  action  of  nico- 
tine on  the  heart. 

Bespiration. — This  is  paralysed,  how  is  not 
known.    Death  is  partly  due  to  asphyxia. 
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Nervous  system. — The  cerebrum  is  probably  very 
little  affected  by  nicotine.  The  convulsions  occa- 
sionally observed  in  man,  and  always  in  the  frog, 
are  due  to  spinal  stimulation.  All  observers  are 
agreed  that  ultimately  the  function  of  the  motor 
nerves  is  entirely  abolished.  This  explains  the  in- 
tense muscular  weakness.  Probably  the  sensory 
nerves,  and  certainly  the  muscles,  escape. 

Eye. — A  toxic  dose  taken  internally,  or  the  local 
application  of  nicotine  to  the  eye,  contracts  the  pupil. 
This  will  occur  in  excised  eyes,  and  is  therefore  a 
local  effect.  It  is  most  likely  due  both  to  sympa- 
thetic paralysis  and  irritation  of  the  third  nerve. 

Elimination. — Nicotine  is  probably  eliminated  in 
the  urine,  the  secretion  of  which  it  increases. 

Theeapeutics. 

Tobacco  is  never  used  therapeutically.  Formerly 
it  was  employed  in  the  form  of  an  enema  of  the  leaves 
to  relax  muscular  spasm,  so  as  to  facilitate  the  reduc- 
tion of  dislocations.  This  enema  was  also  sometimes 
given  as  a  purgative. 

Tobacco  smoking,  in  those  who  are  unaccustomed 
to  it,  produces,  to  a  greater  or  less  degree,  the  sym- 
ptoms of  gastro-intestinal  irritation  and  collapse  just 
mentioned.  Even  in  those  who  are  used  to  it  the 
smoke  may  produce  catarrh  of  the  pharynx.  Some 
persons  find  smoking  after  breakfast  assists  the  daily 
action  of  the  bowels.  With  many  people  it  has  an 
obscure  effect,  especially  among  those  who  lead  seden- 
tary lives,  in  stimulating  the  brain  and  producing  a 
peaceable,  calm  state  of  mind.  Over-indulgence  in 
it  may  lead  to  loss  of  appetite  and  atrophy  of  the 
optic  nerve. 

COCA. 

Coca.— Cuca.  The  dried  leaves  of  Erythroxylon  coca 
(Nat.  Ord.  Linece).    South  America. 


374 


MATEKIA  MEDICA 


Characters. —  Shortly  stalked,  oval  or  lanceolate  ;  1  to  2 
inches  long ;  entire,  usually  blunt  and  emarginate,  smooth, 
midrib  prominent,  numerous  faint  anastomosing  veins,  and  a 
curved  line  either  side  of  the  midrib.  Green  above,  paler  under- 
neath.   Faint  tea-like  odour,  bitter  taste. 

Composition. — It  contains  three  alkaloids,  viz.  (1)  cocaine, 
which  is  methylbenzoylecgonine,  0*2  per  cent. ;  (2)  isatrophyl- 
cocaine  ;  (3)  cinnamyl-cocaine.  Also  (4)  coca  tannin  and  (5) 
coca  wax.  Different  specimens  vary  very  much  in  strength 
of  cocaine.  Fresh  specimens  are  stronger  than  those  that  have 
been  kept. 

Incompatibles  Mineral  acids  (decompose  cocaine  into 

benzoic  acid  and  ecgonine),  sodium  bromide,  salts  of  mercury, 
menthol,  and  silver  nitrate. 

Dose,  1  to  2  dr.  of  the  leaves  infused  in  hot  water. 

Preparation. 

Extractum  Cocse  Iiiquidum. — Powdered  leaves 
and  proof  spirit,  equal  parts. 
Dose,  i  to  2  fl.  dr. 

Cocainse  Hydrochloras.— Hydrochlorate  of  Co- 
caine. C,,H2,N0,,HC1. 

Source.— Agitate  with  ether  an  aqueous  solution  of  an 
acidulated  alcoholic  extract,  made  alkaline  with  carbonate  of 
sodium  ;  separate  and  evaporate  the  ethereal  liquid  ;  purify  by 
repetition ;  decolourize,  neutralize  with  hydrochloric  acid,  and 
recrystallize. 

Characters. — Colourless  acicular  crystals  or  a  colourless 
powder.  Solubility. — 2  in  1  of  water,  1  in  2 J  of  spirit,  1  in  2.^ 
of  glycerine.  The  solution  has  a  bitter  taste,  it  produces  in  the 
mouth  a  slight  tingling  followed  by  prolonged  numbness.  It 
is  said  to  keep  better  if  ^  per  cent,  solution  of  boric  acid  be 
added  to  it. 

Dose,  i  to  1  gr. 

Preparations, 

1.  Lamella  Cocainse. — Discs  containing  gela- 
tine and  glycerine  ^  gr.,  hydrochlorate  of  cocaine 
do  S^' 

2.  Liquor  Cocainse  Hydrochloratis. — Hydro - 
chlorate  of  cocaine,  100  ;  salicylic  acid  (to  preserve  the 
solution),  1-5  ;  water,  898*5.    Strength. — 10  per  cent. 

Dose,  2  to  10  m.  by  the  mouth,  or  1  to  5  m. 
suboutaneously* 
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Action. 

External. — Cocaine  has  no  action  on  the  un- 
broken skin,  but  if  injected  subcutaneously  or  applied 
to  mucous  membranes — as,  for  example,  those  of  the 
eye,  nose,  mouth,  rectum,  vagina — it  produces  com- 
plete local  anaesthesia,  so  that  small  operations  can 
be  performed  without  the  patient  feeling  them.  A 
5  or  10  per  cent,  solution  of  the  hydrochlorate  is 
strong  enough  to  thus  paralyse  the  sensory  nerves. 
Much  larger  doses  must  be  applied  to  motor  nerves  to 
paralyse  them. 

Internal. — Gastro-intestinal  tract, — Applied  to 
the  tongue  cocaine  abolishes  taste,  and  when  it 
is  taken  internally,  the  gastric  mucous  membrane 
experiences  its  anaesthetic  influence.  Therefore  the 
sensation  of  hunger  is  deadened,  and  persons  taking 
cocaine  can  go  a  long  while  without  feeling  the  want 
of  food ;  but  the  drug  is  not  a  food,  for  the  body 
rapidly  wastes.  Because  of  its  local  anaesthetic  effect 
it  sometimes  stops  vomiting.  Very  large  doses,  ac- 
cording to  some,  by  paralysing  the  intestines,  lead  to 
constipation,  but  others  assert  that  diarrhoea  results. 

Circulation. — Probably  cocaine  has  little  direct 
effect  upon  the  circulation,  but  the  vagus  is  some- 
what depressed,  and  therefore  the  pulse  quickens ; 
larger  doses  slow  it  from  stimulation  of  the  vagus. 

Bespiration. — It  acts  upon  the  respiratory  centre, 
first  stimulating  it,  so  that  the  rapidity  and  depth  of 
respiration  are  increased ;  but  soon  depression  of  the 
centre  follows,  the  respiratory  movements  become 
feeble,  and  death  takes  place  from  asphyxia. 

Nervous  system. — Cerebrum. — Moderate  doses 
greatly  increase  the  bodily  and  mental  power,  and 
give  a  sense  of  calm  and  happiness.  This  greater 
physical  energy  renders  possible  the  performance  of 
long,  exhausting  muscular  feats.  For  this,  and  for 
the  extreme  sense  of  peace  produced,  coca  leaves 
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mixed  with  clay  or  ashes  are  chewed  by  thousands  of 
the  inhabitants  of  Peru  and  the  neighbouring  coun- 
tries. It  is  said  that  forty  milHon  pounds  of  the  leaves 
are  annually  harvested.  An  excessive  indulgence  in 
the  habit  of  coca  chewing  leads  to  indigestion,  extreme 
emaciation,  insomnia,  and  enfeeblement  of  intellect. 
In  animals  coca  causes  cerebral  convulsions. 

Spinal  cord, — The  effect  of  cocaine  on  this  is 
obscure.  Large  doses  are  depressant.  The  action 
on  nerves  has  been  already  mentioned.  As  a  rule 
muscles  are  unaffected. 

Eye. — When  a  solution  of  cocaine  is  dropped 
into  the  eye  there  is  first  a  transitory  contraction  of 
the  pupil.  This  is  probably  due  to  reflex  action, 
and  soon  it  gives  way  to  wide  dilatation.  The 
maximum  is  attained  in  an  hour  or  two.  The  normal 
state  is  regained  in  from  twelve  to  twenty-four  hours. 
The  dilated  pupil  is  feebly  responsive  to  light,  and 
the  dilatation  is  rapidly  overcome  by  physostigmine. 
The  ocular  tension  is  slightly  lowered.  Accommo- 
dation is  partially,  but  never  completely,  paralysed. 
These  effects  are  due  to  irritation  of  the  sympa- 
thetic, and  as  they  are  quickly  produced  by  dropping 
the  drug  in  the  eye  they  are  probably  local. 

Temperature, — This  may  rise  in  cocaine  poison- 
ing. 

Kidneys. — Cocaine  is  most  likely  execreted  by 
these  organs.  It  increases  the  quantity  of  urine 
passed,  and  diminishes  the  excretion  of  urea.  It 
diminishes  sexual  excitability. 

Therapeutics. 

External. — A  5  to  10  per  cent,  solution  of  the 
hydrochlorate  may  be  injected  subcutaneously  as  a 
local  anesthetic  when  any  small  operation  has  to  be 
performed.  Solutions  (4  to  10  per  cent.)  painted  or 
dropped  on  may  be  used  for  operations  on  the  mouth, 
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eye,  ear,  throat,  teeth,  vagina,  urethra,  and  rectum, 
and  they  may  be  applied  to  any  of  these  parts  when 
they  are  very  painful.  Cocaine  will  relieve  vaginal 
pruritus,  and  has  been  used  locally  to  the  nose  in  hay 
fever.  Painful  ulcers,  fissures,  &c.,  are  beneficially 
treated  with  it.  Ointments,  bougies,  and  suppo- 
sitories, usually  containing  2-5  per  cent,  of  cocaine, 
which  mixes  better  than  the  hydrochlorate,  are  very 
useful.  A  15  per  cent,  solution  has  been  injected 
into  the  gums  for  tooth  extraction,  but  is  not  strongly 
recommended.  Oculists  employ  cocaine  very  largely 
to  produce  local  anaBsthesia  of  the  eye. 

Internal.  —  Mouth,  —  A  solution  is  useful  for 
painting  or  spraying  on  to  the  throat  previous  to 
laryngeal  examinations.  Pastils  of  the  hydrochlo- 
rate, containing  -^^  of  a  grain  in  each,  are  valuable 
for  painful  sore  throats.  Often  in  addition  each  pas- 
til contains  3  gr.  of  extractum  kramerise. 

Stomach. —  Cocaine  in  some  cases  allays  excessive 
vomiting,  and  has  been  said  to  cure  sea-sickness. 

It  is  not  often  used  in  Europe  as  a  medicine  for 
its  restorative  effects  ;  as  already  mentioned,  it  is  not 
a  food,  and  the  good  it  does  is  only  temporary.  It  is 
a  respiratory  depressant ;  but  poisoning  symptoms 
have  been  rarely  noticed  unless  the  drug  has  been 
injected  under  the  gums  or  skin.  Then  it  may  cause 
vertigo,  pallor,  and  fainting. 

JABORANDI. 

JTa-borRiidi.  —  Synonym.  —  Pilocarpi  Foliola.  The 
dried  leaflets  of  Pilocarpus  pennatifolms  (Nat.  Ord.  ButacecB)^ 
Paraguay. 

Chaeacters. — Leaflets  very  shortly  stalked,  about  4  in. 
long;  oval-oblong  or  oblong-lanceolate,  unequal  at  base; 
obtuse  and  emarginate ;  slightly  revolute  and  entire  at  the 
margins  ;  coriaceous.  Upper  surface  glabrous,  dull  green  ; 
under  surface  paler,  often  hairy,  with  prominent  midrib  and 
pellucid  dots.  Odour  when  bruised  aromatic.  Taste  on  chew- 
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ing  slightly  bitter  and  aromatic  at  first,  subsequently  pungent, 
and  increasing  the  flow  of  saliva. 

Impurity. — Leaves  of  species  of  Piper,  not  oval-oblong. 

Composition. — The  chief  constituents  are — (1)  A  liquid, 
colourless  alkaloid  pilocarpine  (CjiH,gN202),  J  to  1  per  cent. 
(2)  Jaborine  (C^^^^i^fi^),  an  alkaloid  resembling  in  its  phy- 
siological action  atropine,  and  therefore  antagonistic  to  pilo- 
carpine. (3)  A  volatile  oil.  (4)  A  peculiar  acid.  These 
active  principles  are  soluble  in  alcohol,  but  only  imperfectly  so 
in  water. 

Dose,  5  to  60  gr. 

Preparations. 

1.  Extractum    Jaborandi.  —  Alcoholic  and 
aqueous. 

Dose,  2  to  10  gr. 

2.  Infus-um  Jaborandi. — 1  in  20. 
Dose,  1  to  2  ft.  oz. 

3.  Tinctura  Jaborandi. — Powdered  leaves,  1 ; 
proof  spirit,  4. 

Dose,  I  to  1  fl.  dr. 

PilocarpinsB  Nitras.— Ci,Hi6N202,HN03. 

Source.— Obtained  by  shaking  the  extract  of  jaborandi 
with  chloroform  and  an  alkali,  evaporating,  neutralizing  with 
nitric  acid,  and  purifying  by  re-crystallization. 

Characters. — A  white  crystalline  powder  or  acicular 
crystals.  Solubility.— 1  in  5  of  water,  1  in  50  of  cold,  freely 
in  hot  spirit. 

Dose,  ^  to  I  gr.  by  the  mouth,  ^  to  ^  gr.  hypodermi- 
cally.  ^ 

Action.  iL, 

External. — None.  - 

Internal. —  Gastro-intestinal  tract, —  Pilocarpine 
is  very  quickly  absorbed,  and  soon  produces  a  great 
increase  in  the  amount  of  salivary  secretion.  The 
mouth  seems  warm,  and  there  may  be  a  feeling  of 
tenseness  about  the  salivary  glands.  The  saliva 
contains  an  abundance  of  salts  and  ptyalin,  and  can 
convert  starch  into  sugar.  Its  increase  is  due  to  a 
direct  stimulation  of  the  filaments  of  the  chorda 
tjmpam  and  other  nerves  which  end  in  the  cells  of 


JABOEANDI 


379 


the  salivary  glands,  so  that  stimulation  of  these 
nerves  can  add  very  little  to  the  flow  produced  by 
the  drug — in  fact,  not  more  than  can  be  accounted 
for  by  vascular  alterations.  This  action  is  antago- 
nized immediately  by  belladonna,  as  that  paralyses 
the  endings  of  these  nerves.  To  a  slight  extent 
pilocarpine  excites  the  secretion  of  the  gastric  juice 
and  intestinal  fluid.  The  unstriped  muscle  of  the 
stomach  and  intestine  is  stimulated,  and  thus  the 
drug  may  purge.  The  bile  is  unaffected.  Large 
doses,  especially  of  jaborandi,  may  produce  vomiting. 

Circulation. —  Pilocarpine  has  no  effect  on  the 
blood,  but  it  is  a  cardiac  depressant.  The  pulse- 
rate,  it  is  true,  may  be,  and  in  the  human  being 
always  is,  a  little  accelerated  at  first,  but  soon  both 
it  and  the  blood-pressure  fall.  This  slowing  of  the 
pulse  is  at  once  set  aside  by  atropine,  but  is  not  pre- 
vented by  section  of  the  vagus,  therefore  pilocarpine 
acts  on  the  heart  itself,  probably  stimulating  the  ter- 
minations of  the  vagus.  The  blood-vessels  are  at 
first  dilated. 

Bespiration. —  The  drug  has  no  effect  on  this. 
The  amount  of  bronchial  secretion  is  increased. 

Skin. — Jaborandi,  through  its  alkaloid  pilocar- 
pine, produces  a  very  profuse  secretion  of  sweat. 
It  is  the  most  powerful  diaphoretic  drug  we  have.  A 
single  dose  may  cause  the  flow  of  fifteen  fluid  ounces 
of  sweat.  It  is  said  that  the  proportion  of  urea  and 
chlorides  in  the  sweat  is  greatly  increased.  This 
profuse  diaphoresis  is  due  to  the  action  of  the  pilo- 
carpine on  the  cells  of  the  sweat-glands,  or  the 
terminations  of  the  nerves  in  them,  and  is  stopped  by 
atropine.  The  skin  may  flush,  but  this  is  not  the 
cause  of  the  diaphoresis.  Under  a  course  of  jabo- 
randi the  hair  grows  more  actively,  but  it  becomes 
very  coarse  and  dark. 

Kidneys. — If  the  sweating  is  profuse  the  secretion 
of  urine  is  lessened,  but  repeated  small  doses  of 


880 


MATERIA  MEDICA 


pilocarpine  lead  to  slight  diuresis.  It  is  excreted 
unchanged  in  the  urine. 

Temperature. —  There  may  be  a  slight  rise  at 
first,  but  soon  the  temperature  falls  considerably. 
This  is  probably  due  in  large  part  to  the  evaporation 
of  the  perspiration. 

Eye. —  Whether  applied  locally  to  the  eye  or 
given  internally,  pilocarpine  produces  great  contrac- 
tion  of  the  pupil,  due  to  stimulation  of  the  ends  of 
the  third  nerve  in  the  eye,  and  this  is  antagonized 
by  atropine.  It  also  causes  increased  tension  of  the 
eyeball,  and  an  approximation  of  the  nearest  and 
farthest  points  of  distinct  vision. 

Other  actions. — It  stimulates  the  uterus,  and  has 
in  very  rare  cases  produced  abortion.  It  increases 
the  secretion  of  milk,  of  tears,  of  nasal  mucus,  and, 
according  to  some  authors,  that  of  cerumen.  It 
causes  the  spleen  and  bladder  to  contract. 

It  will  be  noticed  that  it  has  two  main  actions  : 
(1)  It  stimulates  the  secretions,  viz.  those  of  the 
salivary  gland's,  stomach,  intestines,  skin,  kidney, 
bronchial  mucous  membrane,  nose,  lachrymal  glands, 
and  ear.  In  those  that  have  been  investigated,  and 
probably  in  all,  it  acts  locally.  It  has  not  been  de- 
cided in  every  case  whether  the  cells  of  the  glands  or 
the  nerve  terminations  in  them  are  affected.  (2)  It_ 
stimulates  the  nerve  terminations  of  involuntary 
muscles,  viz.  in  the  eye,  the  intestines,  the  stomach, 
the  uterus,  tlie  spleen,  the  heart,  the  bladder,  and  it 
acts  on  the  muscular  coat  of  the  vessels,  although 
these,  if  affected,  are  usually  dilated.  The  most  im- 
portant effects  are  the  diaphoresis,  the  salivation, 
and  the  myosis.  It  is  consequently  antagonistic  in 
its  action  to  belladonna.  Children  bear  large  doses 
of  it  well.  Pilocarpine  is  much  more  used  than 
jaborandi,  as  it  is  more  prompt  and  more  certain  in 
its  action,  and  is  less  likely  to  cause  indigestion. 

Jaborine  has  an  action  similar  to  that  of  atro- 
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pine  ;  the  amount  of  it  in  jaborandi  varies,  hence  the 
varying  effects  of  different  specimens  of  the  leaves ; 
but  there  is  never  enough  to  totally  counteract  the 
pilocarpine. 

Therapeutics. 

External. — Pilocarpine  has  been  used  locally  to 
promote  the  growth  of  the  hair.  An  ointment  (Pilo- 
carpine nitrate,  4  gr.;  vaseline,  ^  oz. ;  lanolin,  ^  oz.) 
or  a  lotion  (Pilocarpine  nitrate,  2  gr. ;  quinine  hydro- 
chlorate,  8  gr. ;  glycerine,  3ij.;  aqua  rosae,  5vj. 
have  been  used. 

Internal. —  Pilocarpine  has  been  employed  for 
many  conditions,  but  its  great  use  is  as  a  diaphoretic 
in  Bright's  disease.  For  this  purpose  ^  of  a  grain 
or  more  of  the  nitrate  is  injected  subcutaneously  in 
the  evening  The  sweating  is  aided  by  wrapping 
the  patient,  who  should  be  naked,  in  several  warm 
blankets,  and  putting  a  hot  water  bottle  to  his  feet. 
After  the  sweating  has  ceased,  he  should  be  dried 
and  left  in  a  dry  blanket.  As  it  is  such  a  powerful 
cardiac  depressant,  it  must  be  giverTwith  ^feU^^ST- 
tlon  when  the  heart  rs  diseased.  Occasionally  it  is 
employed  locally  in  affections  of  the  eye.  Patients 
suffering  from  deafness,  due  to  disease  of  the  audi- 
tory nerve  or  its  terminations,  are  sometimes  relieved 
by  pilocarpine.  Injected  subcutaneously  it  has  been 
given  successfully  as  an  antidote  to  belladonna 
poisoning. 

Ciirara.— (Not  Official.) 

Synonyms. — Curare,  Ourari,  Urari,  Wourara,  Wourali. 
The  South  American  arrow  poison,  prepared  from  species  of 
Strychnos  and  other  plants. 

Characters. — A  blackish-brown,  dry,  bitter  extract. 

Composition. — It  contains  an  extremely  active  poison, 
curarine  or  curarina,  a  yellowish-brown  powder,  intensely  bitter. 

Dose,     to  i  gr. 
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Preparation  (Brit.  Pharm.  Conference). 

Injectio  CurarsB  Hypodermica. — Curare,  5  gr. ; 
add  distilled  water  to  form  a  thin  paste.  Put  in  a 
funnel  plugged  with  absorbent  wool,  and  gradually  add 
more  water  till  a  drachm  is  obtained. 

Dose,  1  to  6  m.  (subcutaneously). 

Lamellae  or  discs,  each  containing  ^  of  a  grain,  are 
also  prepared.  They  are  dissolved  in  a  few  minims  of 
water  before  injection  subcutaneously. 

Action  and  Therapeutics. 

The  physiological  action  of  curare,  by  which  it 
paralyses  the  end  plates  of  the  motor  nerves  of 
voluntary  muscle,  is  well  known.  It  has  been  given 
successfully  in  tetanus,  and  is  probably  the  most 
useful  of  all  the  drugs  employed  for  this  very  fatal 
disease. 


GEOUP  II. 

Vegetable  Drug's  whose  Main  Action  is  on  the 
Heart. 

Class  I  The  digitalis  group,  decreasing  the  frequency 

and  increasing  the  force  of  the  beat  of  the  heart : 

Digitalis.    Strophanthus.    Squill.  Convallaria. 
Hrythrophloeum. 

Class  II. — The  aconite  group,  decreasing  the  frequency 
and  decreasing  the  force  of  the  beat  of  the  heart : 

Aconite.   Veratrum  Viride.  Cevadilla. 

Class  I. — The  Digitalis  Group. 

DIGITALIS. 

Digitalis  folia. — Foxglove  Leaves.  The  leaves  of 
Digitalis  purpurea  (Nat.  Ord.  Scrophulariacecc),  the  purple 
foxglove.    Collected  from  wild  British  plants  of  the  second 
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year's  growth  when  about  two  thirds  of  the  flowers  are  ex- 
panded, and  carefully  dried. 

Characters.— 4-12  in.  long,  up  to  6  in.  broad,  with  a 
winged  petiole  ;  ovate,  subacute,  crenate  ;  somewhat  rugose  ; 
hairy  dull  green  above,  densely  pubescent  and  paler  beneath. 
Odour  faint,  agreeable,  tea-like.  Taste  very  bitter,  unpleasant. 
Resembling  digitalis  leaves, — Matico  leaves,  which  are  more 
deeply  reticulated. 

Composition  The  chief  constituents  are — (1)  Digitoxin, 

a  glucoside,  the  most  active  principle,  very  poisonous,  cumu- 
lative.   Insoluble  in  water,  sparingly  in  alcohol  and  in  ether. 

(2)  Digitalin,  a  crystalline  glucoside   insoluble  in  water. 

(3)  Digitalein,  an  amorphous  glucoside,  soluble  in  water,  and 
therefore  suitable  for  hypodermic  injections  ;  dose  hypodermi- 
cally  gr.,  said  to  be  non-cumulative.  These  three  glucosides 
are  said  to  represent  the  cardiac  stimulating  action  of  the  drug. 

(4)  Digitonin,  a  glucoside  closely  allied  both  chemically  and 
physiologically  to,  and  perhaps  identical  with,  the  saponin  of 
senega  (see  p.  407).  This  is  a  cardiac  depressant,  and  is  there- 
fore antagonistic  to  the  other  three  glucosides.  (5)  Digitin,  a 
substance  devoid  of  physiological  action.  All  these  five  bodies 
are  non-nitrogenous.  (6)  Two  acids,  digitalic  and  antirrhinic. 
(7)  Other  usual  constituents  of  plants,  as  tannin,  volatile  oil, 
colouring  matter,  starch,  sugar,  gum,  salts.  It  will  be  noticed 
that  digitalis  contains  no  alkaloids. 

The  following  four  substances  are  met  with  in  commerce: — 
(A.)  Homolle's  digitalin  (same  as  Quevenne's  digitalin),  an 
amorphous  yellowish-white  powder  or  small  scales,  intensely 
bitter,  inodorous,  but  irritating  to  the  nostrils.  Consists  chiefly 
of  digitalin  with  a  little  digitoxin.  Possesses  the  action  of  the 
leaves.  Granules  of  it  are  much  used  in  France  ;  each  usually 
contains  ^  of  a  grain,  which  is  equal  to  IJ  gr.  of  the  powdered 
leaves. 

(B.)  Nativelle's  digitalin  :  light  white  crystalline  tufts 
of  needles,  very  bitter.  Soluble  in  chloroform  and  in  rectified 
spirit,  not  in  water  or  ether.  It  consists  very  largely  of 
digitoxin,  and  is  cumulative.    Dose,  ^  to  ^  gr.  in  a  pill. 

(C)  German  digitalin,  consisting  chiefly  of  digitalein. 

(D)  Digitalin  verum,  which  consists  almost  entirely  of 
digitalin. 

Incompatibles. — Persalts  of  iron,  acetate  of  lead,  cin- 
chona. 

Dose,  ^  to  1 J  gr.  of  the  powdered  leaves. 
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Preparations, 

1.  Infusum  Digfitalis.-  Dried  leaves,  1 ;  water, 
156  (contains  much  digitonin,  not  much  digitoxin). 

Dose,  1  to  4  £1.  dr.  (note  that  it  is  drachms,  not 
ounces). 

2.  Tinctura  Digitalis. — Dried  leaves,  1 ;  proof 
spirit,  8  (contains  both  digitalin  and  digitoxin). 

Dose,  5  to  30  m. 

As  the  proportion  of  the  many  constituents  varies  in  the 
preparations,  some  prefer  always  to  give  the  powdered  leaves. 

Action. 

External. — The  leaves  are  slightly  irritating,  but 
it  is  doubtful  whether  any  of  their  constituents  can 
be  absorbed  by  the  skin. 

Internal. — Gastro-intestinal  tract — Digitalis  is  a 
mild  gastro-intestinal  irritant,  and  even  moderate 
doses  cause  vomiting  and  diarrhoea  in  some  people. 

Blood. — It  is  rapidly  absorbed  ;  it  is  not  known 
to  affect  the  blood. 

Heart, — The  first  action  of  digitalis  is  to  slow 
the  beat  of  the  heart,  the  diastole  is  prolonged,  the 
duration  of  the  systole  is  not  altered,  but  its  force  is 
greatly  increased,  so  much  so  that  after  large  doses 
the  heart  may,  in  animals,  be  seen  to  become  pale, 
because  almost  every  drop  of  blood  is  squeezed  out 
of  it.  The  pulse  is  consequently  increased  in  force, 
but  retarded.  If  before  the  drug  was  given  the  heart 
was  beating  irregularly,  it  generally  becomes  regular. 
If  a  larger  dose  is  given,  it  is  observed  that  the  in- 
tense systolic  contraction  is  not  uniform  all  over  the 
organ.  The  auricles  and  ventricles  do  not  beat 
synchronously ;  and  even  one  portion — as  the  apex, 
for  example — of  the  ventricle  may  remain  spasmo- 
dically contracted  during  the  diastole  of  the  rest  of 
the  ventricle.  This  causes  the  heart  to  assume  hour- 
glass and  other  curious  shapes.  Finally  it  is  arrested 
in  systole,  and  is  firmly  contracted,  quite  pale,  and 
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unable  to  respond  to  any  mechanical  or  electrical 
stimuli.  This  account  is  true  for  all  animals,  except 
that  sometimes  in  dogs  and  men  the  heart  finally 
stops  in  diastole. 

That  these  phenomena  are  chiefly  due  to  the 
direct  action  of  the  drug  on  the  cardiac  muscle  is 
shown  by  the  fact  that  digitalis  not  only  acts  when 
applied  locally  to  the  heart,  but  will  even  increase  the 
force  of  the  contraction  when  applied  to  the  isolated 
apex  in  which  it  is  believed  no  nerves  exist,  and  it 
acts  on  the  embryonic  heart  of  the  chick  before  the 
nerves  are  developed.  But  the  inhibitory  activity  of 
the  cardiac  peripheral  end  of  the  vagus  is  increased ; 
for  a  mild  stimulation  of  the  vagi,  w^hich,  before  the 
drug  was  given,  had  no  effect,  will,  after  the  drug  is 
given,  stop  the  heart,  and  in  warm-blooded  animals 
digitalis  does  not  very  markedly  retard  the  pulse  if 
the  vagi  have  been  cut,  although  it  increases  the 
force  of  the  cardiac  beat.  Possibly  to  a  slight  extent 
the  vagus  centre  in  the  medulla  is  stimulated,  but 
the  main  action  of  digitalis  is  to  excite  the  cardiac 
muscle  itself  and  the  cardiac  inhibitory  terminations 
of  the  vagus.  Digitalis  has  been  thought  to  affect 
the  ganglia  of  the  heart,  bu  b  there  is  no  satisfactory 
evidence  of  this. 

It  has  been  proved  that  even  small  doses  actually 
increase  the  amount  of  work  done  by  the  heart  in  a 
given  time. 

Vessels. — Moderate  doses  of  digitalis  produce  a 
great  rise  in  the  blood-pressure.  This  is  partly  due 
to  the  greater  cardiac  force,  but  not  entirely,  for  in 
the  web  of  the  frog's  foot  and  the  rabbit's  mesen- 
tery the  arterioles  have  been  observed  to  contract 
vigorously  when  digitalis  has  been  given.  As  this 
still  occurs  in  arterioles  quite  separated  from  the 
body,  and  through  which  an  artificial  circulation  of 
blood  containing  digitalis  is  carried  on,  it  is  clear  that 
the  drug  contracts  the  arterioles  by  direct  action 
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on  their  muscular  coat.  But  as  the  contraction  is 
greater  in  an  intact  animal  than  in  one  whose  spinal 
cord  is  destroyed,  or  in  whom  the  nerves  going  to  the 
part  experimented  upon  are  divided,  it  is  clear  that 
digitalis  also  stimulates  the  medullary  and  spinal 
vaso-motor  centres.  With  toxic  doses  the  irritation  of 
the  centres  and  of  the  muscular  coat  of  the  arterioles 
passes  on  to  depression,  and  the  hlood-pressure  falls. 

Kidney, — The  effect  of  digitalis  on  the  kidney 
is  very  uncertain.  Most  experimenters  have  found 
that  in  health  it  is  diuretic,  but  some  have  not,  and 
the  same  discrepancy  in  its  action  on  the  kidney 
exists  in  patients  with  heart  disease,  but  generally  in 
these  cases  it  is  a  diuretic.  The  reasons  for  these 
discrepancies  are  that  if  the  arterial  vessels  are,  like 
the  rest  of  the  vessels  in  the  body,  tightly  contracted 
by  the  drug,  very  little  blood  will  come  to  the  kidney, 
and  very  little  urine  will  be  secreted ;  but  if  the  digi- 
talis does  not  constrict  the  renal  vessels  markedly,  the 
increased  cardiac  force  and  the  general  rise  of  blood- 
pressure  will  send  more  blood  through  the  kidney  and 
more  urine  will  be  secreted.  Some  observers  state 
that  digitalin  and  digitoxin  have  a  special  effect  in 
relaxing  the  vessels  of  the  kidney.  If  this  is  so, 
the  question  is  still  more  complicated,  for  then  the 
diuretic  influence  of  digitalis  will  depend  largely 
upon  the  particular  preparation  which  is  given. 
The  truth  probably  is  that  with  a  small  dose  of  digi- 
talis or  in  the  first  stage  of  a  large  one  the  vessels  of 
the  kidney,  like  those  of  the  rest  of  the  body,  are 
contracted,  and  the  flow  of  urine  is  diminished  ;  but 
the  renal  arterioles,  being  the  first  in  the  body  to 
suffer  from  the  subsequent  arterial  relaxation,  dilate 
while  the  general  blood-pressure  is  still  high,  and 
then  digitalis  acts  as  a  powerful  diuretic. 

We  have  no  certain  knowledge  of  the  effect  of 
digitalis  on  the  constitution  of  the  urine. 

Temperature, — Moderate  doses  have  no  influence 
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on  the  temperature,  bat  toxic  doses  cause  it  to  fall 
even  in  health.    The  reason  of  this  is  unknown. 

Bespiration, — This  is  unaffected  by  digitalis 
unless  poisonous  doses  have  been  given,  when  it 
begins  to  fail  from  the  imperfect  circulation  through 
the  respiratory  mechanism. 

Nervous  system  and  muscles. — Medicinal  doses 
have  no  marked  influence.  Large  doses  will,  because 
of  the  alterations  in  the  cerebral  circulation,  cause 
headache,  giddiness,  and  disturbances  of  sight  and 
hearing.  In  many  cases  of  poisoning  all  objects 
have  ap]^eared  blue. 

The  reflex  activity  of  the  cord  and  motor  nerves 
is  depressed  independently  of  the  action  on  the  cir- 
culation ;  sensory  nerves  are  unaffected.  Digitalis 
directly  paralyses  muscles  if  given  in  toxic  doses. 

Uterus, — This  organ  is  said  to  be  stimulated  to 
contract  by  digitalis. 

Therapeutics. 

External. — Digitalis  is  not  used  externally. 

Internal. — It  is  one  of  the  most  valuable  drugs 
we  have.  It  is  chiefly  given  in  cases  of  cardiac 
disorder. 

Mitral  regurgitation. — If  in  any  case  of  this 
variety  of  heart  disease  the  organ  is  beating  feebly, 
irregularly,  and  rapidly,  digitalis  in  moderate  doses 
will  probably  strengthen,  regulate,  and  slow  the  beat. 
It  will  cause  the  left  ventricle  to  contract  more 
forcibly,  and  to  act  synchronously  in  all  its  parts ; 
hence  the  mitral  flaps  will  be  better  approximated, 
the  regurgitation  will  be  less,  and  more  blood  will  be 
sent  on  into  the  arterial  circulation.  The  prolonged 
diastole  will  also  be  of  great  advantage,  for  it  will 
allow  more  time  for  the  blood  to  flow  from  the 
dilated  auricle,  and  from  the  right  side  of  the  heart 
and  venous  system  generally,  into  the  left  ventricle. 

0  c  2 
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In  mitral  regurgitation,  as  is  well  known,  venous 
engorgement  and  oedema  of  the  lungs,  of  the  right 
side  of  the  heart,  of  the  liver,  the  kidneys,  and 
subcutaneous  tissues  is  very  common.  Digitalis,  by 
improving  the  venous  flow  towards  the  heart,  will 
ameliorate  all  these  symptoms.  It  might  be  supposed 
that  by  constricting  all  the  peripheral  arterioles  it 
would  impede  the  arterial  flow  because  the  heart 
will  have  to  contract  against  a  greater  peripheral 
resistance,  but  this  disadvantage  is  never  enough  to 
seriously  hamper  the  increased  cardiac  power ;  and 
it  must  be  remembered  that  it  is  a  great  advantage 
to  the  circulation  to  have  a  proper  peripheral  arterial 
resistance,  for  without  that  the  elastic  coat  of  the 
arteries  cannot  aid  the  arterial  flow.  If,  as  it  usually 
does  in  these  cases,  digitalis  acts  as  a  diuretic,  this 
will  be  of  great  value  in  removing  the  oedema,  and 
in  causing  the  scanty  high-coloured  urine  to  become 
pale  and  abundant.  The  improvement  in  the  circu- 
lation relieves  the  cardiac  pain  and  distress  which 
so  commonly  accompany  mitral  regurgitation,  the 
lividity  passes  olf,  the  dyspnoea  decreases,  and  usually 
in  a  day  or  two  a  wonderful  improvement  in  the 
patient's  condition  takes  place.  The  more  any  case 
of  mitral  regurgitation  deviates  from  the  above  water- 
logged type,  the  less  good,  as  a  rule,  will  digitalis  do. 
Thus  cases  in  which  there  is  much  pain  and  distress 
and  but  little  regurgitation  are  not  so  often  benefited, 
although  even  of  such  cases  many  are  improved. 
Sometimes  the  vomiting  caused  by  digitalis  prohibits 
its  use. 

Mitral  constriction, — In  this  condition  it  is  ob- 
vious that  it  will  be  a  great  advantage  to  lengthen 
the  diastole,  for  then  there  will  be  a  greater  chance 
that  the  diastole  will  be  long  enough  to  allow  the 
normal  amount  of  blood  to  pass  through  the  con- 
stricted orifice.  In  proportion  as  this  end  is  attained, 
the  oedema,  lividity,  and  other  signs  of  backward 
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venous  congestion  will  be  relieved.  The  increased 
force  of  the  auricular  contraction  caused  by  digitalis 
will  help  in  the  same  direction,  and  if  it  induces 
diuresis  this  is  very  valuable  in  aiding  the  redaction 
of  the  oedema. 

Disease  of  the  trictcspid  valve. — In  both  tricuspid 
constriction  and  tricuspid  regurgitation  digitalis  will 
be  beneficial  in  the  same  way  as  in  similar  affections  of 
the  mitral  valve.  As  a  rule,  however,  it  does  less  good 
when  the  disease  is  on  the  right  side  of  the  heart. 

Aortic  regurgitation. — Often  digitalis  is  harmful, 
for  by  prolonging  the  diastole  more  time  is  allowed 
for  the  blood  to  fall  back  through  the  imperfectly 
closed  aortic  orifice,  and  hence  there  is  great  danger 
of  fatal  syncope.  The  drug  should  only  be  given  in 
cases  of  aortic  regurgitation  when  the  heart  is  rapid, 
or  when  there  is  evidence  that  not  much  blood 
regurgitates,  or  when  there  are  reasons,  such  as  the 
coincident  presence  of  aortic  obstruction,  for  wishing 
to  strengthen  and  regulate  the  contraction.  The 
dose  must  be  small  and  the  efltects  must  be  carefully 
watched. 

Aortic  obstruction.  —  This,  unfortunately,  is 
usually  accompanied  by  aortic  regurgitation ;  but 
sometimes  when  it  is  wished  to  increase  the  force  of 
the  beat,  and  so  to  drive  more  blood  through  the 
constricted  aortic  orifice,  digitalis  is  useful,  or  when, 
as  a  result  of  the  obstruction,  mitral  dilatation  and 
consequent  regurgitation,  with  much  pulmonary  and 
venous  engorgement,  have  set  in.  Many  cases  of  pure 
aortic  obstruction  do  not  require  drugs,  for  the  heart 
hypertrophies  sufficiently  to  overcome  the  obstruction. 

Bright' s  disease. — In  cases  of  contracted  granular 
kidney  in  which  the  cardiac  hypertrophy  has  been 
unable  to  overcome  the  peripheral  resistance,  and 
consequently  the  left  ventricle  and  with  it  the  auri- 
culo-ventricular  orifice  has  dilated,  and  mitral  re- 
gurgitation has  therefore  ensued,  digitalis  may  be  of 
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service,  for  the  reasons  given  on  p.  387.  A  diuretic 
pill,  often  used  for  this  condition,  consists  of  mer- 
curial pill,  digitalis  leaves,  and  squill,  a  grain  of 
each,  made  up  with  extract  of  henbane.  Otherwise 
in  chronic  Bright's  disease  digitalis  is  not  a  suitable 
diuretic,  for  it  raises  the  tension  of  the  pulse,  which 
is  already  high.  In  the  earlier  stages  of  acute 
Bright's  disease  it  has  been  given  as  a  diuretic,  but 
it  is  questionable  whether  it  is  right  to  dilate  the 
vessels  of  an  acutely  inflamed  organ  ;  further,  digitalis 
is  always,  unless  the  heart  is  diseased,  an  uncertain 
diuretic,  and  even  in  the  early  stages  of  acute  Bright's 
disease  the  arterial  tension  is  somewhat  raised.  In 
chronic  tubal  nephritis  uncomplicated  by  cardiac 
disease  it  is  worse  than  useless,  for  it  has  no  effect 
on  the  renal  cells,  and  it  raises  the  blood-pressure. 

Diseases  of  the  cardiac  muscle. — If  the  heart  be 
fatty,  digitalis  may  do  good ;  but  it  is  said  that 
there  is  danger  of  rupture  of  some  of  the  softened 
fatty  fibres.  The  weakly  acting  heart  that  is  met 
with  after  pericarditis,  typhoid  fever,  scarlet  fever, 
rheumatism,  and  other  acute  diseases,  even  if  no 
valvular  defects  are  present,  is  markedly  strengthened 
by  digitalis.  Each  contraction  is  more  efficient,  and 
the  prolonged  diastole  allows  more  time  for  the 
muscle  to  rest.  It  is  clear  that  in  the  course  of 
twenty-four  hours  this  additional  repose,  although 
but  little  in  each  cycle,  will  amount  to  a  considerable 
time.  Many  men  who  have  practised  rowing  or 
other  hard  exercise  to  excess  suffer  from  shortness 
of  breath,  and  the  apex  of  the  heart  is  found  to  be 
a  little  outside  the  normal  position,  but  there  is  no 
demonstrable  valvular  lesion.  This  condition,  which 
also  occurs  in  soldiers  after  a  long  campaign,  is  much 
benefited  by  digitalis.  The  dilatation  of  the  right 
side  of  the  heart  that  so  frequently  accompanies 
chronic  disease  of  the  lungs  may  be,  but  is  not 
usually,  improved  by  digitalis. 
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Functional  disease  of  the  heart. — The  irregular 
palpitating  beat,  often  seen  apart  from  any  organic 
disease,  may  be  benefited  markedly  by  digitalis  ;  but 
it  must  be  remembered  that  this  condition  is  com- 
monly a  result  of  indigestion,  in  which  case  the  right 
treatment  is,  if  possible,  to  cure  the  dyspepsia,  and 
if  digitalis  is  giv^en  at  all,  to  do  so  cautiously,  for  it 
may  excibe  indigestion.  The  functional  affections  of 
the  heart  met  with  in  highly  neurotic  subjects  may 
be,  but  are  not  often,  benefited  by  digitalis. 

Exophthalmic  goitre  may  improve  under  a  long 
course  of  digitalis  ;  but  generally  this  treatment  fails. 

Hcemorrhage. — Although  digitalis  contracts  the 
arterioles  it  is  not  often  given  as  a  haemostatic,  for 
the  increased  blood-pressure  may  lead  to  greater 
haemorrhage,  but  it  may  be  useful  in  the  pulmonary 
haemorrhage  due  to  disease  of  the  mitral  valve. 

Alcoholism. — Moderate  doses  of  digitalis  have 
been  said  to  be  serviceable  in  chronic  alcoholism  on 
account  of  their  stimulating  effect  on  the  circulation. 
Enormous  doses  have  been  given  empirically  in 
delirium  tremens,  but  generally  without  any  good 
result. 

Uterus. — Because  of  its  power  to  contract  the 
uterus  digitalis  may  be  useful  in  menorrhagia. 

It  is  often  desirable  to  combine  fluid  preparations 
of  digitalis  with  salts  of  iron,  the  resulting  mixture, 
which  is  usually  inky  from  the  action  of  the  iron  on 
the  tannin  in  the  digitalis,  can  be  clarified  by  the 
addition  of  a  little  dilute  phosphoric  acid.  Because 
of  this  difficulty  the  powdered  digitalis  leaves  are 
often  made  into  a  pill  with  dried  sulphate  of  iron. 

Antagonisms. 

Antagonism  between  digitalis  and  aconite. — Aconite  is  a 
cardiac  poison,  weakening  instead  of  strengthening  the  beat ; 
it  dilates  the  peripheral  vessels,  it  lowers  the  blood-pressure, 
and  after  death  the  heart  is  always  found  in  a  condition  of 
diastole.   In  all  these  points  it  is  antagonistic  to  digitalis^ 
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The  action  of  aconite  is  very  rapid,  that  of  digitalis  very  slow. 
Therefore  these  drugs  are  not  practical  antidotes  to  each  other 
in  poisoning. 

Scoparin  is  also  physiologically  antagonistic  to  digitalis. 

Digitalis  is  cumulative.  Patients  who  have  taken  it  for 
a  long  while  sometinies  suddenly  show  symptoms  of  poisoning 
without  any  increase  in  the  dose.  This  is  because,  as  the 
drug  is  not  excreted  by  the  kidneys  as  fast  as  it  is  absorbed, 
it  accumulates  in  the  body. 

STROPHANTHUS. 

I^tropliantlius. — The  mature  ripe  seeds  of  Strophan- 
thus  hispidus,  var.  Komhi  (Nat.  Ord.  Apocynacece) ,  freed  from 
awns.    Equatorial  West  Africa. 

Chakactees.  — Oval-acuminate,  greenish  fawn,  covered 
with  appressed  silky  hairs,  |  in.  long,  ^  in.  broad,  base  blunt, 
apex  tapering,  sides  flattened,  one  side  has  a  ridge  from 
centre  to  apex,  dorsal  surface  convex.  Kernel  white  and  oily, 
consisting  of  a  straight  embryo  with  two  thin  cotyledons 
surrounded  by  their  albumen.  Odour  characteristic.  Taste 
very  bitter. 

Composition.  —  The  chief  constituents  are  —  (1)  Stro- 
phanthin  (C3iH480,2).  This  is  in  all  probability  the  same  as, 
or  very  closely  allied  to,  the  active  principle  ouabaine,  which 
has  been  isolated  from  strophanthus.  It  exists  in  all  parts  of 
the  plant,  but  mostly  in  the  seeds  (8  to  10  per  cent.).  It  is  a 
transparent,  white,  crystalline,  bitter  glucoside  (being  split  up 
by  acids  into  glucose  and  strophanthidin).  Insoluble  in 
chloroform  and  ether,  soluble  in  water.  Ouabaine  is  said 
to  be  less  soluble  than  strophanthin.  (2)  Kombic  acid. 
(3)  Inein,  an  active  principle. 

Preparation. 

Tinctura  Strophanthi.  —  Dried  strophanthus 
seeds,  1 ;  rectified  spirit  and  ether,  20. 
Dose,  2  to  10  m. 

Strophanthin  may  be  given  hypodermically ;  dose,  ~  to 

Action. 

External. — None. 

Internal. — Gastro  -  intestinal  tract.  —  Like  digi- 
talis, strophanthus  is  liable  to  cause  vomiting  and 
diarrhoea,  especially  if  the  dose  be  large.    In  small 
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doses  its  bitter  action  may  come  into  play,  and  then 
it  will  aid  digestion  like  any  other  bitter  stomachic. 

Heart. — Strophanthus  acts  on  the  heart  exactly 
like  digitalis,  for  it  strengthens  the  force  without 
altering  the  duration  of  the  systole,  slows  the  rate 
of  the  beat,  and  consequently  prolongs  the  diastole, 
and  makes  an  irregular  heart  regular.  In  fatal  cases 
of  poisoning  by  strophanthus  the  heart  may  be 
arrested  either  in  diastole  or  systole.  The  details 
of  its  cardiac  action  are  the  same  as  those  of 
digitalis. 

Vessels. — It  does  not  constrict  the  peripheral 
vessels,  or  at  any  rate  very  slightly ;  therefore,  the 
slow  rise  of  blood-pressure  is  almost  entirely  due  to 
the  action  of  the  drug  on  the  heart.  This  is  the 
most  important  difference  between  it  and  digitalis, 
which  contracts  the  vessels  powerfully,  and  con- 
sequently gives  a  greater  rise  of  blood-pressure. 

Kidneys. — It  is  diuretic,  but  not  nearly  so  power- 
fully as  digitalis.  Probably  the  diuresis  is  entirely 
due  to  the  increased  cardiac  action.  No  special 
alteration  in  the  size  of  the  renal  vessels  takes  place 
under  strophanthus. 

Nervous  system. — This  is  not  affected.  In  toxic 
doses  it  is  a  direct  poison  to  the  voluntary  muscles. 
Both  strophanthin  and  ouabaine  are  powerful  local 
anaesthetics  when  dropped  on  the  conjunctivae. 

Bespiration. — No  particular  effect  is  produced. 

The  African  Kombe  arrow  poison  is  made  from 
strophanthus. 

Theeapeutics. 

Strophanthus  is  used  in  the  same  varieties  of 
cardiac  disease  as  digitalis  ;  that  is  to  say,  when  it 
is  desirable  to  slow  the  heart,  to  increase  its  force,  to 
make  it  regular,  and  to  prolong  the  diastole.  It  is 
clear,  therefore,  that  it  will  be  chiefly  valuable  in 
cases  of  mitral  disease.    A  jpriori,  it  might  be 
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thought  that  as  strophanthus  does  not  contract  the 
peripheral  vessels  and  so  increase  the  cardiac  resist- 
ance, consequently  it  would  be  the  more  useful  drug  ; 
but  experience  has  not  confirmed  this,  and  there- 
fore, in  the  treatment  of  a  case  of  heart  disease, 
digitalis  should  be  used  first ;  but  if  the  patient  does 
not  improve  on  this,  then  strophanthus  may  be  tried. 
It  will  sometimes  happen  that  strophanthus  will  not 
produce  vomiting  when  digitalis  does,  but  there  are 
many  individual  differences.  Digitalis  should  be 
given  whenever  a  diuretic  effect  is  desired ;  but 
strophanthus,  as  it  does  not  constrict  the  peripheral 
vessels,  is  preferable  when  it  is  wished  to  give  one  of 
these  drugs  to  a  patient  suffering  from  chronic 
Bright's  disease.  Strophanthus  is  not  cumulative. 
It  has  been  recommended  in  exophthalmic  goitre. 
Ouabaine  has  been  given  in  whooping-cough. 

Scilla. — Squill.  The  bulb  of  Urginea  scilla  (Nat.  Ord. 
LiliacecB),  divested  of  its  dry,  membranous,  outer  scales,  cut 
into  slices  and  dried.    Mediterranean  coast. 

Charactebs. — Flattish  or  four-sided,  curved,  yellowish - 
white  or  pinkish,  translucent  slices,  1  to  2  in.  long.  Odour 
none.  Taste  very  bitter.  Easily  pulverizable  if  dry,  not  if 
wet. 

Composition. — The  chief  constituents  are — (1)  Scillitoxin, 
the  most  active  principle.  (2)  Scillipiain,  also  active,  and 
closely  related  to  scillitoxin.  (3)  Scillain  or  scillin,  a  bitter, 
non-nitrogenous  glucoside.    (4)  Mucilage. 

Dose,  1  to  3  gr. 

Preparations. 

1.  Acetum  Scillse. — Squill,  1 ;    Dilute  acetic 
acid,  8. 

Dose,  15  to  40  m. 

2.  Oxymel  Scillse. — Acetum  Scillee,  5  ;  honey,  8. 
Dose,  i  to  1  fl.  dr. 

3.  Syrupus  Scillse. — Acetum  Scillse,  1 ;  sugar,  2. 
Dose,  ^  to  1  il.  dr. 
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4.  Pilula  Scillae  Composita.— Squill,  ;  gin- 
ger, 1 ;  ammoniacum,  1 ;  hard  soap,  1 ;  treacle,  2. 

Dose,  5  to  10  gr. 

5.  Pilula  IpecacTianlise  cum  Scilla — Squill,  1 ; 
compound  ipecacuanha  powder,  3  ;  ammoniacum,  1 ; 
treacle,  q.  s.  (see  Opium,  p.  314). 

Dose,  5  to  10  gr. 

6.  Tinctura  Scillse.— Squill,  1;  proof  spirit,  8. 
Dose,  10  to  30  m. 

Action. 

Squill  so  closely  resembles  digitalis  in  its  action 
that  the  account  of  that  drug  will  apply  to  squill 
with  the  following  additions.  Squill  is  a  much  more 
powerful  gastro-intestinal  irritant;  vomiting  and 
purging  result  from  even  moderate  doses,  and  after 
death,  if  animals  are  killed  with  it,  much  gastro- 
enteritis is  found.  In  the  second  place,  some  con- 
stituent of  squill  is  excreted  by  the  bronchial  mucous 
membrane,  and  in  passing  through  it  irritates  it. 
The  vascularity  and  the  amount  of  secretion  are 
thereby  increased.  Squill  is,  therefore,  a  powerful 
expectorant.  Thirdly,  squill  in  the  course  of  its 
excretion  through  the  kidneys  stimulates  them  ;  it 
is,  therefore,  a  more  energetic  diuretic  than  digitalis, 
and  it  may  irritate  the  kidneys  excessively. 

Theeapeutics. 

Because  of  its  irritating  properties  squill  is  not 
given  alone,  but  it  is  frequently  combined  with  digi- 
talis when  that  drug  is  administered  for  heart 
disease  or  as  a  diuretic.  A  very  favourite  diuretic 
pill  is  composed  of  powdered  squill,  powdered  digi- 
talis leaves  and  blue  pill,  1  grain  of  each,  made  up 
with  some  simple  vehicle. 

Squill  is  much  used  as  an  expectorant.  Here  also 
it  is  always  prescribed  in  combination  ;  it  is  too  irri- 
tating to  the  bronchial  mucous  membrane  for  it  to  be 
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advisable  to  give  it  in  acute  bronchitis  ;  nor  should  it 
be  chosen  in  phthisis,  lest  it  should  cause  dyspepsia ; 
but  it  is  valuable  in  chronic  bronchitis  if  the  secre- 
tion is  scanty. 

Squill  should  not  be  given  in  acute  Bright's 
disease,  for  it  is  too  irritating  to  the  kidneys. 

Convallaria  Majalis.— (Not  Official.) 
The  lily  of  the  valley  (Nat.  Ord.  Liliacece).    The  entire 
plant  is  used. 

Characters. — Leaves  4  to  6  in.  long,  radical,  oblong,  taper- 
ing. Flower  stem  leafless,  radical,  shorter  than  the  leaves. 
Flowers  white,  bell-shaped,  drooping,  forming  a  loose  raceme. 

Composition. — The  chief  constituents  are — (1)  Convalla- 
marin,  a  glucoside,  the  active  principle.  (2)  Convallarin,  a 
glucoside,  said  only  to  purge. 

Preparations  (Brit.  Pharm.  Conference). 

1.  Extractum  Convallarise. — Aqueous  of  the 
whole  flowering  plant. 

Dose,  2  to  8  g^r. 

2.  Tinctura  ConvallarisB  The  flowers,  1 ; 

proof  spirit,  8. 

Dose,  5  to  20  m. 

Action  and  Therapeutics. 

The  action  of  Convallaria  Majalis  is  precisely 
that  of  digitalis,  and  it  may  be  given  in  exactly  the 
same  varieties  of  heart  disease.  It  is  sometimes 
successful  when  digitalis  has  failed.  It  is  not  so 
powerful  as  digitalis,  but  some  find  it  less  likely  to 
produce  sickness. 

ErythropliloBUiii.— (Not  Official). 

Caeca  Bark. — Synonyms. — Sassy  bark  ;  Ordeal  bark.  The 
bark  of  Erythrophlo^um  guineense  (Nat.  Ord.  Leguminoscs) . 
Africa. 

Composition. — The  active  principle  is  erythrophloeine,  an 
alkaloid. 

Preparation  (Brit.  Pharm.  Conference). 
Tinctura  Erythroplil(Bi. — Sassy  bark,  1 ;  recti- 
fied spirit,  10. 

Dose,  5  to  10  m. 
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Action  and  Thebapeutics. 
The  action  of  erythrophloeum  is  the  same  as 
that  of  digitalis,  and  it  may  be  used  for  the  same 
class  of  cases.    It  is,  however,  more  likely  to  cause 
vomiting. 

Class  II.— The  Aconite  Group. 
ACONITE, 

Aconiti  Folia. — Aconite  Leaves.  The  fresh  leaves 
and  flowering  tops  of  Aconitum  napellus,  the  monk's  hood  (Nat. 
Ord.  Ranunculacece),  gathered,  when  about  one  third  of  the 
flowers  are  expanded,  from  plants  cultivated  in  Britain. 

Chakactees. — Leaves  alternate,  with  long  channelled 
stalks,  very  deeply  cut  palmately  into  five  or  three  segments, 
which  are  again  deeply  and  irregularly  divided  into  oblong, 
acute,  narrow  lobes  ;  exciting  slowly,  when  chewed,  a  sensation 
of  tingling  and  numbness.  Flowers  large,  irregular,  deep  blue 
in  a  somewhat  loose  terminal  raceme. 

Composition. — Probably  the  same  as  of  the  root. 

Preparation. 

Extractum  Aconiti. — Made  like  other  green  ex- 
tracts, but  by  the  time  the  process  is  finished  it  is  black. 
Very  uncertain  in  strength,  from  varying  amount  of 
alkaloid  in  different  roots  and  their  decomposition  by 
heat. 

Dose,  J  to  1  gr. 

Aconiti  Radix.— x\conite  Boot.  The  dried  root  of 
Aconitum  napellus,  collected,  in  the  winter  or  early  spring 
before  the  leaves  have  appeared,  from  plants  cultivated  in 
Britain  ;  or  imported  in  a  dried  state  from  Germany. 

Chakacters. — Usually  2  to  3  in.  long.  Upper  extremity, 
crowned  with  base  of  stem,  is  f  to  f  in.  in  diameter  ;  conical, 
shrivelled,  shows  bases  of  broken  rootlets  ;  dark  brown  exter- 
nally, whitish  internally.  Has  a  central  axis  with  rays. 
Cautiously  chewed,  produces  after  some  minutes  tingling  and 
numbness.    Resembles  horseradish  {see  p.  490). 

Composition. — The  activeprincipleisthe  sd^oXoidaconitine 
C^.jH^jNOi.^.  It  forms  tabular  prismatic  crystals,  and  is  very 
poisonous.  When  heated  it  takes  up  a  molecule  of  water,  and 
forms  aconine  and  benzoic  acid.  Solubility. — 1  in 4430  of'  cold 
water,  fair  in  alcohol  and  ether.  Other  alkaloids  are  aconine, 
isaconitine  (paraconine)  and  another  unnamed. 
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Pre;parations. 

Linimentum    Aconiti. — Powdered   root,  20  ; 
spirit,  30  ;  camphor,  1. 

Tinctura  Aconiti. — Powdered  root,  1 ;  spirit,  8. 
Dose,  1  to  15  m. 

ACONITINA. 

SouECE. — It  is  precipitated  frora  an  aqueous  solution  of 
an  alcoholic  extract  of  the  powdered  root  by  ammonia. 

Characters  A  white  amorphous  substance  of  very  vary- 
ing composition.  Causes  tingling  and  numbness  of  the  skin. 
An  intense  poison.  Solubiliti/. — 1  in  2600  of  cold  water,  1  in 
40  of  rectified  spirit  or  ether,  1  in  1  of  chloroform.  Never 
given  internally. 

Preparation, 

Unguentum  Aconitinse. — Aconitine  dissolved  in 
spirit,  1 ;  benzoated  lard,  55. 

Action. 

External. — Applied  to  the  skin,  to  a  mucous 
membrane,  or  to  a  raw  surface,  aconite  or  its  alkaloid 
first  stimulates  and  then  paralyses  the  nerves  of 
touch  and  temperature  ;  it  therefore  causes  first  ting- 
ling, then  numbness  and  local  anaesthesia,  which 
last  some  time. 

Internal. — G astro -intestinal  tract. — Unless  it  is 
very  dilute,  numbness  and  tingling  are  produced  in 
the  mouth.  There  are  no  other  gastro-intestinal 
symptoms  unless  the  dose  is  very  large,  when  there 
may  be  vomiting. 

Heart. — The  rate  of  the  beat  may  be  at  first  a 
little  increased  by  aconite,  but  soon  the  pulse  is  very 
decidedly  slowed,  shortly  after  that  the  force  and 
tension  become  less.  Finally  the  heart  is  arrested 
in  diastole.  It  is  certain  that  towards  the  end  of  its 
action  aconite  influences  the  heart  itself,  for  it  will 
retard  the  excised  organ  when  applied  directly  to  it. 
It  is  extremely  probable  that  in  the  earlier  stages 
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the  drug  acts  upon  the  cardiac  nerves  or  their 
centres ;  but  the  details  of  such  action  are  not 
known.  The  effect  on  the  heart  leads  to  a  fall  of 
blood-pressure,  but  whether  this  is  partly  due  to  an 
action  on  the  vaso-motor  system  itself  is  undecided. 

Bespiration. — The  rate  of  respiration  is  slowed, 
expiration  and  the  pause  after  it  are  considerably 
prolonged.  This  is  chiefly  due  to  the  action  of 
aconite  on  the  centre  in  the  medulla,  but  in  part  to 
the  paralysis  of  the  peripheral  endings  of  the  afferent 
vagal  fibres. 

Nervous  system. — The  evidence  is  very  conflicting 
but  it  appears  clear  that  aconite,  whether  given  in- 
ternally or  applied  locally,  depresses  the  activity  of 
the  peripheral  terminations  of  the  nerves  ;  the  nerves 
of  common  sensation  and  temperature  are  affected 
before  the  motor.  ^Lny  pain  that  may  be  present  is 
relieved.  Large  doses  in  man  cause  clonic  convul- 
sions. Later  on  the  paralysis  of  the  motor  nerves 
gives  rise  to  muscular  weakness.  It  is  doubtful 
whether  the  cord  is  influenced.  The  brain  is  not. 
The  pupil  is  first  contracted,  then  dilated. 

Temperature, — Aconite  causes  a  febrile  tempera- 
ture to  fall.    The  cause  of  this  is  not  known. 

Skill, — Aconite  is  a  mild  diaphoretic  ;  in  this 
case  also  we  do  not  understand  how  it  acts.  Occa- 
sionally it  produces  an  erythematous  rash. 

Kidneys. — It  is  said  to  be  a  feeble  diuretic,  but 
its  effect  is  very  slight.  We  do  not  know  the  channel 
by  which  it  is  eliminated. 

Theeapeutics. 

External. — As  aconite  produces  local  anaesthesia, 
it  is  applied  externally  and  often  with  great  benefit  in 
cases  of  neuralgia,  especially  facial  neuralgia.  Fre- 
quently it  fails,  and  we  cannot  tell  beforehand  whether 
it  will  succeed.  A  small  piece  of  the  ointment  may 
be  rubbed  in  till  numbness  is  produced,  but  as  thisi 
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a  very  expensive  preparation  it  is  usually  better  to 
paint  on  the  liniment  with  a  camel's-hair  brush. 
The  pain  of  chronic  rheumatism  is  sometimes  re- 
lieved by  aconite. 

Internal. — It  may  be  given  internally  for  neu- 
ralgia, but  it  does  not  succeed  nearly  so  well  as 
when  applied  externally.  It  is  not  used  internally 
so  much  as  formerly,  when  it  was  administered  in 
almost  every  febrile  disease,  with  the  object  of  de- 
creasing the  force  and  tension  of  the  pulse.  Cer- 
tainly it  does  this  very  effectually,  and  the  only 
reason  why  it  is  not  so  popular  at  the  present  time 
is  that  it  is  not  now  thought  desirable  to  reduce  the 
force  and  frequency  of  the  heart  in  these  diseases. 
Perhaps  it  is  used  too  little,  for  many  believe  that 
the  milder  febrile  diseases,  such  as  tonsillitis,  laryn- 
gitis, or  a  common  cold,  are  distinctly  benefited  by 
aconite.  In  addition  to  retarding  the  pulse  it  increases 
perspiration  and  lowers  the  temperature.  As  large 
doses  diminish  the  force  of  the  heart,  it  is  usually 
given  in  doses  of  two  or  three  minims  of  the  tincture 
every  hour  or  so  till  the  pulse  falls  to  nearly  normal ; 
for  the  same  reason  it  is  not  advisable  to  use  it  for 
prolonged  fevers,  as  typhoid,  nor  when  the  heart  is 
diseased,  except  in  the  few  cases  in  which  there  is 
sufficient  compensative  cardiac  hypertrophy.  In 
such  cardiac  cases  it  is  sometimes  useful  to  slow 
the  pulse,  even  when  there  is  no  fever.  It  will  occa- 
sionally relieve  the  pain  of  aneurysm.  A  common 
practice  was  to  combine  with  it  one  or  two  drops  of 
Vinum  Antimoniale,  as  that  has  much  the  same  action 
on  the  heart.  Formerly  it  was  much  used  in  surgery 
if  it  was  feared  that  inflammation  might  set  in  after 
injuries. 

Toxicology. 

The  symptoms  come  on  quickly ;  in  a  few  minutes  there 
is  a  severe  burning,  tingling  sensation  in  the  mouth,  followed 
by  numbness.    Vomiting  begins  in  an  hour  or  so,  and  is  very 
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severe.  There  is  an  intense  abdominal  burning  sensation.  The 
skin  is  cold  and  clammy.  Numbness  and  tingling  with  a  sense 
of  formication  of  the  whole  skin  trouble  the  patient  very  much. 
The  pupils  are  dilated,  the  eyes  fixed  and  staring.  The  muscles 
become  very  feeble,  hence  he  staggers.  The  pulse  is  small,  weak, 
and  irregular.  There  is  difficulty  of  respiration.  Death  takes 
place  from  asphyxia,  or  in  some  cases  from  syncope.  He  is 
often  conscious  to  the  last.  Post  mortem. — The  usual  signs  of 
death  from  asphyxia  are  seen. 

Treatment. — Washout  the  stomach  promptly,  give  emetics 
(p. 127).  Inject  stimulants,  as  ether  or  brandy,  subcutaneously  ; 
apply  warmth.  Atropine  and  the  tincture  of  digitalis  should 
be  given  subcutaneously. 

Amyl  Colloid.— (Not  Official.) 

Synonym. — Anodyne  colloid.  The  composition  of  this 
is  hydride  of  amyl,  1  §  ;  aconitine,  1  gr. ;  veratrine,  6  gr.  ; 
collodion  to  2      It  is  a  fluid  preparation. 

Action  and  Therapeutics. 
Amyl  colloid  is  painted  on  the  skin  over  painful 
areas  in  neuralgia,  sciatica,  &c.  It  is  an  elegant 
method  of  obtaining  the  local  anaesthetic  action  of 
aconitine  and  veratrine,  which  is  aided  by  the  eva- 
poration of  the  hydride  of  amyl ;  and  when  the 
collodion  has  formed  a  film,  a  piece  of  warm  moist 
spongiopiline  helps  the  anaesthetic  effect  of  the 
alkaloids. 

VERATRUM  VIR1I>E. 

Veratri  Viridis  Rliizoma.— Green  Hellebore 
Ehizome.  The  dried  rootlets  and  rhizome  of  Veratrum  viride 
(Nat.  Ord.  Liliacece),  United  States. 

Characters. — Entire  or  divided  transversely  or  longitudi- 
nally, with  or  without  attached  rootlets.  If  entire,  1,  2,  or 
more  in.  long,  |-  in.  in  diameter ;  erect,  obconical,  obtuse  or 
truncated  at  the  apex  ;  dark  brown  externally,  whitish  within. 
Often  has  remains  of  leaves  at  upper  end,  and  gives  off  on  all 
sides  numerous  shrivelled  yellowish-white  rootlets,  several 
inches  long,  or  the  latter  are  detached  and  mixed  with  it ;  the 
rhizome  is  then  marked  with  scars.  Odour  none,  but  it  excites 
sneezing  when  powdered.  Taste  bitter,  very  acid.  Resembling 
veratrum  rteome.  —  Valerian,  serpentary,  arnica,  but  veratrum 
has  thicker  rootlets,  and  no  odour. 
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Composition. — The  chief  constituents  are— (1)  Jervine,En 
alkaloid.  (2)  Pseudo-jervine,  an  alkaloid.  (3)  Cevadine,  an 
alkaloid.  (4)  Traces  of  three  other  alkaloids,  viz.  rubijervine, 
veratrine,  and  veratralline.    (5)  Kesin. 

Dose,  1  to  3  gr. 

Preparation. 

Tinctura  Veratri  Viridis. — Green  hellebore 
rhizome,  1  ;  rectified  spirit,  5. 
Dose,  5  to  20  m. 

Action. 

The  action  of  veratrum  viride  is  very  complex,  as 
it  contains  so  many  alkaloids,  but  experiments  have 
only  been  made  on  two  active  principles.  These  are 
jervine,  and  a  substance,  veratroidine,  which  further 
analysis  shows  to  consist  chiefly  of  rubijervine, 
resin,  and,  perhaps,  some  other  bodies.  Jervine, 
veratroidine,  and  veratrum  viride  will  be  considered 
separately. 

Jervine. —  Gas tro -intestinal  tract. — When  admi- 
nistered internally  this  substance  produces  profuse 
salivation,  but  neither  vomiting  nor  purging. 

Circulation. — The  pulse  is  markedly  lessened  in 
frequency  if  the  animal  is  quiet,  but  often  the  con- 
vulsions produced  by  the  jervine  cause  a  rapid  pulse. 
The  force  of  the  cardiac  beat  is  not  at  first  altered. 
The  blood-pressiire  falls  at  once,  and  continues  to 
fall  till  death.  Experiments  made  by  excluding 
different  parts  show  that  these  effects  are  produced 
by  a  powerful  direct  depressant  effect  on  the  cardiac 
muscle  itself,  and  that  the  vaso-motor  nerve-centres 
are  powerfully  paralysed. 

Bespiration.—This  is  profoundly  depressed,  and 
death  takes  place  from  asphyxia. 

Nervous  system. — Early  in  the  case  there  is  mus- 
cular weakness,  and  this  becomes  more  and  more 
marked,  so  that  the  animal  cannot  stand,  and  reflex 
action  is  abolished.    Yet,  weak  as  these  muscles  are, 
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they  are  soon  violently  convulsed,  and  it  is  found  that 
jervine  produces  these  apparently  contrary  effects  by 
energetically  stimulating  the  cerebral  motor  centres, 
but  at  the  same  time  paralysing  the  anterior  cornual 
cells  of  the  spinal  cord,  although  not  sufficiently  to 
prevent  the  very  strong  impulses  from  the  cerebral 
centres  reaching  the  muscles  and  causing  convulsions. 
The  muscles  themselves,  and  the  motor  and  sensory 
nerves,  are  not  affected ;  or  if  they  are,  they  are 
depressed  a  little  just  before  death.  Consciousness 
and  the  pupils  are  uninfluenced. 

Veratroidine.  —  Gastro-intestinal  tract.  —  This 
substance  always  produces  vomiting  and  sometimes 
purging. 

Circulation. — At  first  it  lessens  the  pulse-ratt 
because  it  stimulates  the  pneumogastrics,  conse- 
quently the  blood-pressure  falls,  and  if  artificial 
respiration  is  kept  up  these  effects  continue  till,  if 
very  large  doses  have  been  given,  the  stimulation  of 
the  vagi  passes  into  paralysis  and  then  the  pulse  rises 
in  frequency.  Veratroidine  probably  has  no  action 
on  the  vaso-motor  centres.  Its  influence  on  the  re- 
spiratory centres  is  so  intense  that  if  artificial  respira- 
tion is  not  maintained  the  effects  of  the  asphyxia  so 
mask  those  of  the  drug  on  the  vagi  that  the  blood- 
pressure  rises,  and  the  pulse  becomes  rapid. 

Bespiration. — The  function  of  respiratory  centres 
is  powerfully  depressed,  the  animal  soon  becomes 
asphyxiated  and  dies. 

Nervous  system. — The  action  is  the  same  as  that 
of  jervine. 

Veratrum  Viride. — The  symptoms  produced  by 
this  drug  in  man  are  as  follows.  They  are  easily 
explained  by  the  combined  actions  of  jervine  and 
veratroidine  : — The  frequency  and  force  of  the  pulse 
are  profoundly  depressed.  There  may  be  severe 
nausea  and  vomiting.  After  larger  doses  the  pulse 
becomes  very  feeble  and  unequal,  there  is  difficulty 
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of  respiration  and  intense  muscular  weakness.  Con- 
vulsions are  not  common  in  man.  The  temperature 
may  fall  several  degrees. 

Therapeutics. 

It  is  the  opinion  of  most  authorities  that  vera- 
trum  viride  should  never  be  prescribed,  as  it  is  such 
a  powerful  poison.  It  has  been  given  as  a  cardiac 
depressant,  but  antimony  and  aconite  are  much 
safer.  Some  have,  however,  claimed  that  it  is  a 
better  cardiac  depressant  than  aconite,  because  the 
vomiting  it  induces  quickly  indicates  that  too  large 
a  dose  has  been  administered  ;  but  if  the  pulse  is 
carefully  watched  too  much  aconite  need  not  be 
given,  and  the  vomiting  itself  is  objectionable. 

VERATRINE. 

SRl>actilla*  —  Cevadilla.  The  dried  ripe  seeds  of 
Schoenocaulon  officinale  (Nat.  Ord.  LiliacecB)^  sometimes 
mixed  with  their  pericarps.  Mexico. 

Characters. — ^  in.,  or  less,  long,  narrow,  fusiform,  with 
a  membranous  wing  above  ;  compressed,  shining,  wrinkled, 
blackish  brown.  Odour  none,  but  when  powdered  produces 
sneezing.    Taste  bitter,  acrid. 

Composition. — The  chief  constituents  are — (1)  Veratrine^ 
which  is  official  {see  below).  (2)  Cevadine  (CagH^gNOg).  (3) 
Cevadilline.    (4)  Veratric  acid. 

Veratrina  (C37H53NO,,). — Veratrine,  the  active  alkaloid 
of  sabadilla.  It  is  usually  not  quite  pure,  because  of  slight 
admixtures  of  the  other  two  alkaloids. 

Prepared  from  sabadilla  by  precipitation  with  ammonia. 

Characters. — A  pale  grey  amorphous  powder.  Odour 
none,  but  very  irritating  to  the  nostrils.  Taste  very  bitter  and 
acrid.  Solubility — 1  in  6  of  ether  ;  1  in  3  of  rectified  spirit ; 
readily  in  dilute  acids  ;  very  feebly  in  water. 

Dose,  1^  to  ^  gr.  in  pill. 

Pure  veratrine  crystallizes  in  rhombic  prisms.  The 
pharmacopoeial  veratrine  is  not  pure  {see  above). 
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Preparation. 

UngfTientuni    Veratrinae. — Veratrine,    8    gr. ; 
paraffin,  1  oz. ;  olive  oil,  1  5. 

Action. 

External. — Veratrine  has  no  effect  when  applied 
to  the  unbroken  skin,  but  it  is  a  powerful  irritant 
when  rubbed  in  ;  it  then  causes  a  feeling  of  warmth, 
followed  by  pricking,  severe  pain,  and  finally  numbness. 
There  is  at  the  same  time  considerable  hyperaemia. 

Internal. — Gastro-int&stinal  tract. — Its  irritant 
action  is  even  more  marked  on  mucous  membranes 
than  on  the  skin.  Inhalation  of  the  minutest  por- 
tion causes  great  irritation  of  the  mucous  membrane 
of  the  nose,  violent  sneezing,  and  a  free  discharge 
of  mucus,  which  may  be  bloody.  A  speck  on  the 
tongue  gives  rise  to  burning  pain  and  profuse  saliva- 
tion. On  arriving  at  the  stomach  and  intestine  it  pro- 
duces great  epigastric  pain,  vomiting,  and  diarrhoea. 

Blood. — Veratrine  is  quickly  absorbed.  It  is  not 
known  to  affect  the  living  blood,  but  it  kills  the 
white  corpuscles  in  drawn  blood. 

Heart. — It  acts  directly  on  the  cardiac  muscle 
as  it  does  upon  voluntary  muscle  ;  that  is  to  say, 
the  contractions  of  the  heart  become  fewer,  but 
each  lasts  a  very  long  while  until  ultimately  the 
heart  stops  in  systole.  It  also  acts  on  the  vagus  as 
on  spinal  nerves,  the  functional  activity  being  first 
exalted,  and  this  is  partly  the  reason  of  the  slowing 
of  the  heart ;  afterwards  the  vagus  is  depressed,  but 
this  does  not  cause  a  quickening  of  the  pulse  because 
of  the  action  of  the  veratrine  on  the  cardiac  muscle, 
but  it  may  make  the  beat  irregular.  The  blood-' 
pressure  at  first  rises  from  the  increased  force  of  the 
beat,  but  when  the  heart  becomes  very  slow  it  falls. 
Possibly  these  effects  are  also  in  part  owing  to  the 
action  of  the  drug  on  the  vaso-motor  centres. 
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Bespiration. — Small  doses  quicken  respiration, 
lai:ge  ones  retard  it,  producing  long  pauses,  and 
finally  arresting"  it.  These  results  are  probably  due 
at  first  to  stimulation,  and  afterwards  to  paralysis 
of  the  ends  of  the  vagus  in  the  lung,  and  to  paralysis 
of  the  respiratory  centres.  The  temperature  is 
lowered. 

Nervous  system, — The  brain  is  unaffected,  and 
probably  veratrine  has  no  influence  on  the  spinal  cord. 
Motor  nerves  are  first  excited  and  then  paralysed, 
and  the  same  is  true  of  sensory  nerves  and  their 
endings,  but  here  the  primary  stimulation  is  very 
marked,  hence  the  pain  produced  by  the  local  inunc- 
tion of  veratrine. 

Muscles. — The  effect  of  veratrine  is  peculiar  and 
characteristic.  In  animals  to  which  it  has  been  given, 
or  in  excised  muscles  to  which  it  is  applied,  it  is 
found  that  the  period  during  which  a  single  con- 
traction lasts  is  enormously  prolonged.  If  a  tracing 
of  the  contraction  be  taken  it  will  be  seen  that  the 
latent  period  and  the  time  of  the  ascent  of  the  curve 
are  unaltered,  that  the  height  is  greatly  increased 
and  the  descent  is  extraordinarily  extended.  This 
is  a  genuine  lengthened  contraction,  which  is  neither 
rigor  nor  tetanus,  but  it  almost  exactly  resembles  the 
contraction  of  the  muscles  met  with  in  Thomsen's 
disease.  This  effect  of  veratrine  disappears  if  the 
muscle  is  cooled. 

Therapeutics. 

External. — Veratrine  has  been  much  used  as  an 
inunction  for  neuralgia,  and  sometimes  it  succeeds 
admirably,  generally  in  the  same  class  of  cases  as  are 
benefited  by  the  local  application  of  aconite. 

Internal. — It  is  rarely  given  internally,  as  it  has 
such  a  powerful  and  peculiar  action  on  the  heart. 


SENEGA 


407 


GEOTJP  III. 

Vegetable  Drugs  employed  for  their  Action  on  the 
Respiratory  Organs,  and  not  falling  among 
Volatile  Oils  (q.v.). 

Senega,  Ipecacuanha,  Lobelia. 

These  are  all  gastro-intestinal  irritants.  Senega  and 
ipecacuanha  are  both  excreted  by  the  bronchial  mucous  mem- 
brane, which  they  irritate.  Group  II  is  connected  with  this 
group  by  senega,  which  acts  on  the  heart  like  squill,  and  like 
it  is  excreted  by  the  bronchial  mucous  membrane. 

Seiieg'eB  Radix. — The  dried  root  of  Polygala  senega 
(Nat.  Ord.  Polygalem),    From  North  America. 

Chabacters. — Upper  end  an  irregular  knotty  tuberosity 
with  remains  of  small  stems,  tapering  below  into  a  tortuous 
keeled  root,  |  to  ^  in.  thick.  Bark  yellowish  or  brownish  grey, 
transversely  cracked.  Fracture  short  and  brittle.  Odour  of 
bark  peculiar  and  rancid,  its  taste  at  first  sweetish,  but  after- 
wards very  sour,  and  causing  a  flow  of  saliva.  Central  column 
woody,  tasteless,  and  inodorous.  Resembling  senega  root. — 
Arnica,  Valerian,  Serpentary,  and  Green  Hellebore,  but  none 
of  these  have  a  keel. 

Composition. — The  chief  constituents  are — (1)  Senegin, 
a  glucoside,  is  the  active  principle,  it  is  closely  allied  to 
Saponin  (C32ll5^0j8),  found  in  Saponaria  (Quillaia  bark,  q.  v.), 
and  many  other  plants.  Saponin  is  decomposed  by  hydro- 
chloric acid  into  sugar  and  sapogenin.  It  exists  as  a  white 
powder,  which  forms  a  soapy  emulsion  when  mixed  with 
boiling  water.    It  acts  like  digitonin.    (2)  Polygalic  acid. 

Impurities. — Other  roots  are  mixed  with  it. 

Preparations. 

1.  Infusum  Senegse  Senega  root  powdered,  1 ; 

boiling  water,  20. 

Dose,  1  to  2  fl.  oz. 

2.  Tinctura  SenegSB. — 1  in  8  of  proof  spirit. 
Dose,  I  to  2  il.  dr. 
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Action. 

External. —  Senega  is  an  irritant  to  the  skin. 

Internal. — Alimentary  canal. — Senega  in  large 
doses  is  an  irritant  here  also,  producing  salivation, 
vomiting,  and  diarrhoea.  Even  small  doses  often 
cause  indigestion.    It  is  absorbed  with  difficulty. 

Circulation, —  Senegin  circulates  as  such  in  the 
blood.  It  affects  the  heart  like  digitalis,  but  not  so 
certainly.  It  is  excreted  by  the  skin,  the  bronchial 
mucous  membrane,  and  the  kidneys. 

Bespiration. — When  the  powdered  root  is  inhaled 
it  acts  as  a  violent  irritant  to  the  nose,  causing  much 
sneezing"  and  cough,  together  with  hyperemia  and 
increased  secretion  from  the  respiratory  mucous 
membrane.  If  senega  is  taken  internally,  the  bron- 
chial mucous  membrane  is  irritated  because  of  the 
excretion  through  it  of  senegin,  which  causes  vascular 
dilatation,  greater  secretion,  and,  reflexly,  cough. 
Senega  is  therefore  a  stimulating  expectorant. 

Kidneys. — It  is  a  diuretic,  because  the  excretion 
of  senegin  through  the  kidneys  causes  irritation  of 
them. 

Thebapeutics. 

Senega  is  only  used  as  a  stimulating  expectorant. 
It  is  evident  that  it  will  be  useful  in  bronchitis,  when 
the  secretion  is  scanty,  and  when  the  power  to  cough 
is  feeble.  As  it  is  an  irritant  to  the  bronchial  mucous 
membrane,  it  must  not  be  given  in  acute  bronchitis, 
nor,  on  account  of  its  gastro-intestinal  action,  when 
there  is  indigestion.  It  has  been  employed  as  a 
diuretic,  but  it  is  not  powerful,  and  is  uncertain. 

IPECACUANHA. 

Ipecsiciianlia.. — The  dried  root  of  Cejphaelis  ipecacu- 
anha (Nat.  Ord.  Bubiacece).  Brazil. 

Characters. — Twisted  pieces  2  to  4  in.  long,  J-  in.  dia- 
meter.   Cortical  portion  thick,  brownish,  annulated,  with  a 
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resinous  waxy  fracture,  active.  Central  portion  whitish, 
woody  axis,  inactive.  Taste  acrid,  bitter.  Odour  slight, 
peculiar. 

Composition. — The  chief  constituents  are — (1)  Emetine, 
1*6  to  2*8  per  cent.  (CooHgoNO^).  An  amorphous  alkaloid  and 
the  active  principle.  It  is  white  (turns  yellow  on  keeping), 
odourless,  bitter,  feebly  soluble,  but  forms  soluble  unstable 
salts.  (2)  Ipecacuanhic  or  cephaelic  acid.  (3)  A  gluco- 
side.    (4)  Tannin,  volatile  oil,  starch,  gum,  &c. 

Impurities. — Hemidesmus,  which  is  cracked,  not  annu- 
lated.  Almond  powder,  occasionally  found  mixed  with  pow- 
dered ipecacuanha  root,  gives  odour  of  prussic  acid  when 
moistened. 

Dose  of  powdered  root,  J  to  2  gr.  (expectorant), 
15  to  30  gr.  (emetic). 

Preparations. 

1.  Acetum  Ipecacuanhae. — Powdered  ipecacu-  . 
anha,  1 ;  dilute  acetic  acid,  20. 

Dose,  5  to  40  m. 

2.  Pulvis  IpecacTianhae  Compositus. — Syn- 
onym. — Dover's  powder.  Ipecacuanha,  1 ;  opium,  1 ; 
sulphate  of  potassium,  8  (see  Opium,  p.  314). 

Dose,  5  to  15  gr. 

3.  Pilula  Ipecacuanhae  cum  Scilla  Com- 
pound ipecacuanha  powder,  3  ;  squill,  1;  ammoniacum, 
1 ;  treacle,  q.  s.  (see  Opium,  p.  314). 

Dose,  5  to  10  gr. 

4.  Trochisci  Ipecacuanhse. — J  gr.  of  ipecacu- 
anha in  each. 

Dose,  1  to  3. 

5.  Trochisci  Morphinse  et  Ipecacuanhse. — 

Ipecacuanha,     gr. ;  hydrochlorate  of  morphine,  ^  gr. 
in  each  (see  Morphine,  p.  316). 
Dose,  1  to  6. 

6.  Vinum  Ipecacuanhae. — An  acetic  extract 
dissolved  in  sherry  ;  1  of  ipecacuanha  in  20. 

Dose,  5  to  40  m.  (expectorant) ;  3  to  6  il.  dr. 
(emetic). 

Ijpecacuanha  is  contained  in  Pilula  Conii  Composita. 
Action. 

External. — Ipecacuanha  powder  is  a  powerful 
irritant  to  the  skin,  producing  redness,  vesication, 
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and  pustulation.  It  has  some  antiseptic  powers,  for 
it  can  destroy  anthrax  baciUi,  but  it  has  no  effect  on 
the  spores.  This  property  is  not  due  to  its  emetine, 
but  to  some  other  constituent. 

Internal. — ■Alimentary  canal. — Here  also  the 
irritating  action  of  ipecacuanha  is  seen.  It  increases 
the  flow  of  sahva,  dilates  the  gastric  vessels,  and 
stimulates  the  secretion  of  gastric  juice.  Therefore 
small  doses  are  distinctly  stomachic,  and  aid  diges- 
tion. Large  doses  are,  however,  powerfully  emetic. 
This  is  partly  due  to  their  irritant  effect  upon  the 
stomach,  but  still  more  to  the  fact  that  emetine  acts 
directly  upon  the  vomiting  centre  in  the  medulla,  as 
can  be  proved  by  observing  that  when  the  alkaloid 
is  thrown  directly  into  the  circulation  vomiting  fol- 
lows before  there  is  time  for  it  to  have  been  excreted 
into  the  stomach.  Ipecacuanha  is  therefore  both 
a  direct  and  indirect  emetic.  It  produces  a  certain 
amount  of  depression,  but  not  more  than  the  mere 
act  of  vomiting  will  explain.  It  does  not  usually 
cause  nausea.  The  irritant  effect  is  continued  in 
the  intestine,  and  hyperaemia,  excessive  secretion, 
and  purging  result.  In  dysentery  there  is  a  peculiar 
tolerance  of  ipecacuanha.  Ipecacuanha  increases  the 
amount  of  bile  secreted,  and  is  therefore  a  direct 
cholagogue 

Circulation. — No  specific  effect  whatever  is  pro- 
duced except  by  enormous  doses  which  may  arrest  the 
beat  of  the  heart,  but  the  act  of  vomiting  is  some- 
what depressing. 

Bespiration. — This  likewise  is  unaffected.  Ipe- 
cacuanha powder  when  inhaled,  or  ipecacuanha  taken 
internally,  when  it  is  excreted  by  the  bronchial  mucous 
membrane,  causes  hyperaemia  of  it,  together  with  an 
increased  secretion  of  bronchial  mucus,  and  therefore, 
reflexly,  coughing  is  stimulated.  It  is  consequently 
an  expectorant ;  and  because  the  nausea  it  induces 
depresses  the  circulation  a  little  it  is  called  a  depress- 
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ant  expectorant,  but  this  is  a  complete  misnomer, 
considering  that  the  bronchial  mucous  membrane  is 
stimulated.  Animals  to  which  large  doses  of  ipecacu- 
anha or  of  emetine  have  been  given  show  after  death 
considerable  hyperaemia  of  the  bronchial  mucous  mem- 
brane, of  the  lungs,  and  of  the  stomach  and  intestines, 
and  the  same  condition  of  the  respiratory  passages  is 
seen  if  ipecacuanha  powder  has  been  inhaled. 
Skin. — Ipecacuanha  is  a  mild  diaphoretic. 

Theeapeutics. 

External. — Ipecacuanha  is  never  at  the  present 
day  employed  for  its  external  irritant  effect.  It  has 
been  used  with  success,  as  an  antiseptic,  in  cases  of 
anthrax.  It  is  directed  that  the  wound  should  be 
dressed  with  the  powder,  and  that  5  grains  should 
be  taken  by  the  mouth  every  four  hours. 

Internal.  —  Stomach.  —  Occasionally  in  small 
doses,  such  as  4  or  5  minims  of  the  vinum  or  ^  gr.  of 
the  powder,  it  is  employed  as  a  stomachic,  and  these 
quantities  may  even  stop  vomiting  when  other  drugs 
have  failed.  A  usual  prescription  to  arrest  the 
vomiting  of  pregnancy  is  a  minim  of  ipecacuanha 
wine  in  water  every  half-hour.  The  compound 
powder  has  been  praised  in  cases  of  gastric  ulcer ; 
probably  any  good  effect  it  may  have  is  due  to  its 
stimulating  power.  Ipecacuanha  is  a  very  common 
emetic.  It  should  not  be  given  when  it  is  desired,  as  in 
cases  of  poisoning,  to  empty  the  stomach  quickly,  for 
some  time  elapses  before  it  is  absorbed  and  influences 
4he  medulla  ;  nor  should  it  be  given  to  the  very 
feeble,  for  it  has  no  action  that  will  counteract  the 
depression  of  the  vomiting.  But  it  is  an  excellent 
emetic  when  it  is  wished,  by  the  act  of  vomiting,  to 
empty  the  air-passages,  as  in  bronchitis,  the  early 
stages  of  diphtheria,  tracheitis,  and  laryngitis,  for  not 
only  the  vomiting  but  the  effect  of  the  ipecacuanha 
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on  the  respiratory  tract  and  the  sHght  subsequent 
depression  will  be  beneficial.  It  is  chiefly  employed 
for  this  purpose  in  children,  as  they  cannot  cough 
well,  and  often  it  seems  to  act  like  a  charm.  It  used 
to  be  given  in  the  early  stage  of  fevers,  to  empty  the 
stomach  of  undigested  food.  A  good  emetic  powder 
consists  of,  for  an  adult,  20  grains  of  powdered 
ipecacuanha  with  ^  gr.  of  tartarated  antimony. 

Ipecacuanha  is  stated  to  be  a  specific  for  dysentery. 
How  it  acts  is  not  known.  Very  large  doses  must  be 
given — 60  to  90  grains  in  a  single  dose,  or  20  grains 
every  four  hours.  Ipecacuanha  from  which  the 
emetine  has  been  removed  (de-emetized  ipecacuanha) 
has  been  much  employed  (dose,  10  to  30  gr.) ;  on  the 
other  hand,  it  has  been  stated  that  the  efiicient  agent 
in  the  treatment  of  dysentery  is  the  emetine. 

Half  a  grain  to  a  grain  or  more  is  often  combined 
in  a  pill  with  other  cholagogues  to  relieve  cases  of 
hepatic  dyspepsia,  and  sometimes  with  excellent 
results. 

Bespiration. — Ipecacuanha  is  a  very  common  ex- 
pectorant. Lozenges  may  be  sucked,  or  the  acetum 
or  vinum  may  be  given  internally.  It  is  suitable  in 
cases  of  bronchitis  or  phthisis  in  which  the  secretion 
is  scanty,  and  therefore  there  is  much  purposeless 
cough  ;  and  also  when  the  disease  is  long-standing, 
for  then  the  stimulation  of  the  chronically  inflamed 
mucous  membrane  will  aid  the  cure  of  it.  Its 
power  of  exciting  the  act  of  coughing  adds  to  its 
usefulness. 

The  inhalation  of  ipecacuanha  powder  by  means 
of  an  atomizer  has  been  recommended  in  cases  of 
asthma,  and  for  the  asthma-like  paroxysms  which 
often  accompany  chronic  bronchitis.  Sometimes  it 
does  good,  but  it  may  make  the  trouble  worse. 

Skin. — Dover's  powder  is  very  commonly  used 
as  a  diaphoretic  in  mild  feverish  attacks. 
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LOB£I.IA. 

JLobelia. — The  dried  flowering  herb  of  LobeMa  inflata 
(Nat.  Ord.  Lobeliacece).    North  America. 

Chakacters. — Compressed,  oblong,  rectangular  packages, 
J  to  1  lb.  each,  and  wrapped  in  sealed  and  labelled  papers. 
The  separate  pieces  are  of  varying  lengths,  yellowish  green, 
angular,  and  bearing  sessile  or  stalked,  hairy,  oval,  irregularly 
toothed  leaves,  together  with  some  flowers  and  fruits.  Odour 
irritating.  Taste  first  mild,  then  burning  and  acrid  when 
chewed. 

Composition. — The  chief  constituents  are — (1)  Lobeline, 
a  liquid  volatile  oily  alkaloid,  30  per  cent.  Taste  pungent. 
Odour  like  tobacco.  It  is  combined  with  (2)  lobelic  acid,  and 
forms  crystallizable  salts.    (3)  Lobelacrin. 

Incompatible s. —  Caustic  alkalies,  as  they  decompose 
lobeline. 

Preparations. 

1.  TincturaLobeliee. — Lobelia,!;  proof  spirit,  8. 
Dose,  10  to  30  in. 

2.  Tinctura  Iiobelise  iEtherea. — Lobelia,  1 ; 
spirit  of  ether,  8. 

Dose,  10  to  30  m. 

Action. 

External. — Lobelia  has  no  effect  on  the  skin,  but 
it  is  stated  that  poisonous  symptoms  may  occur  from 
absorption  of  it  through  the  epidermis. 

Internal. — Gastro-mtestinal  tract. — Moderate  or 
large  doses  are  powerfully  irritant,  and  thus  they 
cause  violent  vomiting  and  purging.  A  pecuharity 
of  the  action  of  lobelia  is  that  these  results  are 
accompanied  by  very  intense  prostration,  as  shown 
by  the  feeble  pulse,  cold  sweats,  pale  skin,  and  great 
muscular  relaxation. 

Circulation, — In  the  frog  the  heart  is  at  first 
stimulated,  but  soon  depressed,  and  it  finally  stops 
in  diastole.  The  blood-pressure  falls.  This  is  due 
partly  to  the  action  on  the  heart,  and  partly  to 
paralysis  of  the  vaso-motor  centres. 

Bespiration. — Small  doses  slow  respiration,  large 
do.ses  strongly  depress  the  respiratory  centre,  and 
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death  takes  place  from  respiratory  failure.  The 
muscular  coat  of  the  bronchi  is  said  to  be  relaxed. 

Nervous  system.— Toxic  doses  are  required  to 
affect  the  higher  cerebral  centres,  and  then  coma 
and  convulsions  are  produced,  but  it  is  not  clear  how 
far  these  results  are  due  to  asphyxia.  The  respira- 
tory and  vaso-motor  centres,  and  probably  the 
cardiac,  are,  as  already  mentioned,  depressed.  Ex- 
periments seem  to  show  that  the  motor  centres  of 
the  cord  are  also  depressed.  Muscles  and  nerves 
are  unaffected. 

Lobeline  is  probably  excreted  by  the  kidneys 
and  skin,  and  is  said  to  have  diuretic  and  diaphore- 
tic properties. 

Therapeutics. 

Lobelia  has  been  recommended  as  a  purgative 
and  as  an  emetic,  but  it  should  not  be  used  for  these 
purposes,  because  of  its  great  liability  to  produce 
collapse.  It  is  employed  in  asthma  to  relax  the 
muscular  coat  of  the  bronchial  tubes.  A  teaspoonful 
of  the  tincture  should  be  given  till  nausea  is  experi- 
enced, but  it  should  never  be  pushed  beyond  that 
point.  It  may  also  be  prescribed  for  bronchitis 
accompanied  by  spasmodic  dyspnoea. 


GROUP  IV. 

Vegfetable  Drugs  having  Antiperiodic,  Antipyretic, 
and  Antiseptic  Properties. 

Cinchona  Bark,  Quinine,  Salicin,  Salicylic  Acid, 
Bebeeru  Bark,  Hydrastis. 

CINCHONA  BARK. 

Cinchonse  Rubrae  Cortex.— Kfd  Cinchona  Bark. 
The  dried  bark  of  the  stem  and  branches  of  cultivated  plants 
of  Cinchona  succirubra  (Nat.  Ord.  Rubiacece).  South  America 
and  India. 

Chabactebs. —  Quills  or  incurved  pieces,  a  few  inches  to 
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a  foot  long,  ^  to  f  in.  thick,  coated  with  periderm.  Outer 
surface  rough  from  longitudinal  furrows,  ridges,  transverse 
cracks,  annular  fissures,  and  warts,  brownish  or  reddish 
brown.  Inner  surface  brick-red  or  deep  reddish  brown, 
irregularly  and  coarsely  striated.  Fracture  nearly  close  in 
the  smaller  quills,  finely  fibrous  in  the  larger.  Powder  brown 
or  reddish  brown.    No  odour.    Taste  bitter  and  astringent. 

Composition  {see  Cinchonae  Cortex). — This  bark,  when 
used  to  make  the  preparations  of  it,  should  contain  between 
5  and  6  per  cent,  of  total  alkaloids,  of  which  not  less  than 
one  half  consists  of  quinine  and  cinchonidine.  This  is  esti- 
mated as  follows : 

(a)  For  quinine  and  cinchonidine. — (1)  Macerate  200  gr. 
of  the  bark,  in  No.  60  powder,  with  60  gr.  of  slaked  lime  and 
a  little  water.  (2)  Exhaust  with  benzoated  amylic  alco- 
hol (benzol,  1 ;  amylic  alcohol,  3)  by  beat  and  percolation. 
(3)  Treat  with  hydrochloric  acid  to  form  hydrochlorate  of  the 
alkaloids.  (4)  The  fluid  containing  these  is  the  substratum  ; 
withdraw  it,  neutralize  with  ammonia,  and  concentrate  to 
35.  (5)  Tartarated  soda,  15  gr.,  in  water,  30  gr.,  is  added  ; 
in  an  hour  insoluble  tartrates  of  quinine  and  cinch on^' dine  are 
precipitated.  (6)  ^  of  the  precipitate  is  quinine  and  cinchoni- 
dine. As  200  gr.  of  the  bark  were  taken,  half  the  grains  of 
quinine  and  cinchonidine  in  the  precipitate  gives  the  per- 
centage in  the  bark. 

(b)  For  total  alkaloids. — The  remaining  alkaloids  are 
precipitated  by  adding  ammonia  in  excess  to  the  mother 
liquor  in  the  previous  stage  ;  they  are  dried  and  weighed,  and 
their  weight  is  added  to  that  of  the  quinine  and  cinchonidine. 

Impurities. — Inferior  barks,  known  by  their  not  yielding 
the  full  strength  of  quinine  and  cinchonidine. 

Incompatibles. — Ammonia,  lime  water,  metallic  salts, 
and  gelatine. 

Dose,  3  to  15  gr.,  or  30  to  120  gv.  in  ague. 

Preparations. 

1.  Decoctum  Cinchonse. — 1  in  16. 

This  is  strained  while  cold  because  the  cincho- 
tannates  formed  are  soluble  in  hot  water  but  not  in 
coid,  and  are  therefore  left  on  the  filter. 

Dose,  1  to  2  il.  oz. 

2.  Extractum  Cinchonse  Iiiquidum. — Eed 

cinchona  bark  powdered,  20  oz. ;  hydrochloric  acid, 
6  5 ;  glycerine,  2^  §  ;  rectified  spirit,  q.  s. ;  distilled 
water,  q.  s.    This  is  standardizedy  so  that  100  fl.  gr. 
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{that  is  approximately  100  ni)  shall  contain  5  gr.  of 
the  total  alkaloids,  that  is,  5  per  cent. 
Dose,  5  to  10  in. 

3.  Infusum  Cinchonse  Acidum. — Ked  cinchona 
bark,  1 ;  aromatic  sulphuric  acid,  J ;  water,  20. 

This  is  a  solution  of  the  sulphates  of  the  alkaloids. 
Dose,  1  to  2  fl.  oz. 

4.  Mistura  Ferri  Aromatica,  see  Iron,  p.  172. 

5.  Tinctura  Cinchonae. — Eed  cinchona  bark,  1 ; 
proof  spirit,  5. 

Dose,  J  to  2  fl.  dr. 

6.  Tinctura  Cinchonse  Composita.  —Ked  cin- 
chona bark,  2  oz. ;  bitter  orange  peel,  1  oz. ;  serpen- 
tary,  ^  oz. ;  saffron,  55  gr. ;  cochineal,  28  gr. ;  proof 
spirit,  1  pint. 

Dose,  I  to  2  fi.  dr. 

All  preparations  of  cinchona  bark  are  directed  by  the 
Pharmacopoeia  to  be  made  from  red  cinchona  bark. 

Cinctionee  Cortex.— Cinchona  Bark.  The  dried 
bark  of  Cinchona  Calisaya  (yellow  cinchona),  C.  officinalis 
(pale  cinchona),  C  succirubra  (red  cinchona),  C.  lancifolia 
(Columbian  bark),  and  other  species  of  Cinchona  (Nat.  Ord. 
Bubiacece)  from  which  the  peculiar  alkaloids  of  the  bark  may 
be  obtained.  South  America,  Jamaica,  India,  Ceylon.  (Salts 
of  quinine  and  cinchonine  may  be  obtained  from  some  species 
of  Bemijia.) 

Composition. — The  chief  constituents  of  cinchona  bark 
are  five  alkaloids,  two  acids,  a  glucoside,  tannin,  a  colouring 
matter,  and  a  volatile  oil. 

(1)  Quinine. — An  alkaloid.  C2oH.^4N20o.  Exists  as  the  hy- 
drate. White  acicular  crystals,  inodorous,  very  bitter.  Gives 
a  green  colour  with  chlorine  water  and  ammonia ;  turns  th  e  plane 
of  polarization  to  the  left ;  solutions  of  its  salts  are  fluorescent. 
Soluble  in  ether  and  in  ammonia.  Forms  salts  with  acids, 
(See  Sulphate  and  Hydrochlorate,  pp.  417  and  418.) 

(2)  Quinidine. — An  alkaloid.  C2oH2iN202.  Isomeric  with 
quinine,  differing  from  it  only  in  crystallizing  in  prisms,  turn- 
ing the  plane  of  polarization  to  the  right,  and  not  being  soluble 
in  ammonia  except  in  excess. 

(3)  Cinchonine.— kn  alkaloid.  C.^oH24N20.  Colourless 
prisms,  inodorous,  bitter.  No  green  colour  with  chlorine  water 
and  ammonia.  Turns  the  plane  of  polarization  to  the  right. 
Not  fluorescent.    Almost  insoluble  in  ether  and  in  ammonia. 


(4)  Cinchonidine. — An  alkaloid.  C20H24N0O.  Isomeric 
with  cinchonine,  differing  from  it  in  turning  the  plane  of 
polarization  to  the  left,  being  sparingly  soluble  in  ether, 
and  being  slightly  fluorescent. 

Good  red  bark  should  yield  5  to  6  per  cent,  alkaloids,  not 
less  than  half  being  quinine  and  cinchonidine.  Good  yellow 
bark,  2*5  to  3*5  per  cent,  of  quinine.  Pale  bark,  very  little 
quinine,  but  0-7  to  1'4  total  alkaloids,  chiefly  cinchonine  and 
quinidine. 

(5)  Conquinamine. — An  alkaloid.    Not  important. 

(6)  Chi7iic  or  quinic  acid. — CHj.^O^.  Large  colourless 
prisms.  It  and  its  salts  are  soluble  in  water,  and  thus  quinine 
may  be  given  subcutaneously  as  quinate  of  quinine.  This  acid 
is  found  in  the  coffee  bean  and  other  plants.  It  is  allied  to 
benzoic  acid,  and  appears  in  the  urine  as  hippuric  acid. 

(7)  Chinovic  dci^^.— A  white  amorphous  substance  related 
to  chinovin. 

(8)  Chinovin. — A  glucoside,  which  easily  decomposes  into 
glucose  and  chinovic  acid. 

(9)  Cincho-tannic  acid. — 1  to  3  per  cent.  It  is  the  as- 
tringent principle  of  cinchona  bark.  It  differs  from  tannic 
acid  in  striking  green  with  per-salts  of  iron.  It  is  easily  oxi- 
dized to  cinchona  red. 

(10)  Cinchona  red. — The  colouring  matter  of  the  bark. 
It  is  almost  insoluble  in  water. 

(11)  A  volatile  oil. — This  exists  in  minute  quantities. 
Cinchona  bark  owes  its  smell  to  it. 

Eemijia  bark  yields  in  addition  homoquinine,  which  yields 
quinine  and  another  alkaloid,  cupreine. 
Impurities. — Inferior  barks. 

From  cinchona  bark  or  remijia  bark  the  four  following 
official  salts  are  prepared  : — Sulphate  of  quinine,  hydrochlo- 
rate  of  quinine,  sulphate  of  cinchonidine,  and  sulphate  of 
cinchonine. 

Quininee  8ulpliais  ([a„H2,N20J32S0,)2,15H20. 

SouECE. — Prepared  from  the  powder  of  the  various  kinds 
of  cinchona  and  remijia  bark  by  extraction  with  spirit  after  the 
addition  of  lime,  or  by  the  addition  of  an  alkali  to  an  acidu- 
lated aqueous  infusion,  with  subsequent  neutralization  by  sul- 
phuric acid,  and  purification  of  the  resulting  salt. 

Characters. — Filiform,  silky,  snow-white  crystals,  of  a 
pure,  intensely  bitter  taste,  and  very  light.  Solubility. — 1  in 
700  to  800  of  water,  and  giving  it  a  fluorescent,  bluish  tinge  ; 
easily  in  slightly  acidulated  water  (1  ni  of  a  mineral  acid  in 
2  fl.  oz.  of  water  will  dissolve  1  gr.  of  sulphate  of  quinine),  but 
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reprecipitated  by  ammonia  ;  the  precipitate  is  soluble  in  excess 
of  ammonia  and  in  ether. 

Impurities. — It  should  not  contain  more  than  5  or  6  per 
cent,  of  cinchonine,  cinchonidine,  quinidine,  and  cupreine. 
Lime,  chalk,  magnesia,  starch,  and  other  white  powders. 
Salicin,  detected  by  its  giving  a  blood-red  colour  with  H^SO^. 

Incompatibles. — Alkalies  and  their  carbonates,  astringent 
infusions. 

Dose,  1  to  5  gr.,  or  5  to  20  gr.  (antipyretic  and  anti- 
periodic). 

Preparations. 

1.  Perri  et  Quininae  Citras,  see  Iron,  p.  178.' 
Dose,  5  to  10  gr. 

2.  Tinctura  Quininse  Ammoniata. — Sulphate 
of  quinine,  160  gr. ;  solution  of  ammonia,  2J  ^  ;  proof 
spirit,  17^ 

Dose,  I  to  2  fl.  dr. 

3.  Vinum  Quininse. — Sulphate  of  quinine,  20 
gr. ;  citric  acid,  30  gr. ;  orange  wine,  1  pint. 

Dose,  ^  to  1  il.  oz. 

Quininse  Mydrocliloras.— C.,oH24N20,HC],2H20. 

Source. — Obtained  from  the  same  source  and  by  the  same 
process  as  sulphate  of  quinine,  the  separated  alkaloid  being 
neutralized  by  hydrochloric  acid. 

Characters. — Crystals  resembling  those  of  the  sulphate, 
but  larger.  Solubility .-—1  in  34  of  cold  water,  1  in  1  of  spirit. 
Very  soluble  in  boiling  water  or  boiling  spirit.  Its  solution 
gives  a  green  colour  with  chlorine  water  and  ammonia. 

Dose,  1  to  10  gr. 

Preparation. 

Tinctura  Quinixise. — Hydrochlorate  of  quinine, 
1  gr. ;  tincture  of  orange  peel,  5j.  A  little  tannate 
of  the  alkaloids  is  formed  by  the  orange  peel,  but  it  is 
filtered  off. 

Dose  I  to  2  fl.  dr. 

Cmclionidiiise  Sulphas.— (C2oH24N20)2,H2S04, 
3H2O. 

Source. — Obtained  from  the  mother  liquors  of  the  crystal- 
ization  of  sulphate  of  quinine  by  further  concentration,  puri- 
fying by  crystalization  from  alcohol  and  finally  from  hot 
water. 

Characters. — Colourless,  silky  crystals,  usually  acicular. 
Soliihility. — Easily  in  dilute  acids,  1  in  150  of  water,  1  in  60 
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pf  spirit.  Not  in  chloroform  or  ammonia.  Solution  bitter. 
Very  slightly  fluorescent.  Turns  the  plane  of  polarized  light 
to  the  left. 

Dose,  1  to  10  gr. 

CinclioiimeB      Sulphas.— (C2oH24N20)2H2S04, 

2H2O. 

Source. — Obtained  from  the  mother  liquors  of  the  crys- 
talization  of  the  sulphates  of  quinine,  quinidine,  and  cinchoni- 
dine  by  further  concentration,  precipitating  the  alkaloids  by 
caustic  soda,  washing  with  spirit  till  free  from  other  alkaloids, 
dissolving  in  sulphuric  acid,  purifying  with  animal  charcoal, 
and  crystalizing. 

Characters.— Hard,  colourless,  short,  prismatic,  vitreous 
crystals.  Solubility. — 1  in  70  of  water,  1  in  60  of  chloroform, 
1  in  9  of  rectified  spirit,  freely  in  dilute  acids.  Feebly  in  ether 
and  ammonia.  Aqueous  solution  bitter,  neutral  or  faintly 
alkaline.  Not  fluorescent.  Eotates  the  plane  of  polarization 
to  the  right. 

Dose,  1  to  10  gfr. 

Actions  of  Cinchona  Baek  and  its  Alkaloids. 

The  action  of  cinchona  bark  is  due  almost 
entirely  to  the  quinine  in  it ;  the  other  alkaloids  act 
in  much  the  same  way  as  this  alkaloid,  the  sulphate 
and  hydrochlorate  of  which  produce  the  same  effect 
as  quinine  itself.  The  following  description  will  be 
that  of  the  action  of  sulphate  of  quinine,  which  is 
often  called  quinine.  Any  differences  between  it 
and  the  bark  or  the  other  alkaloids  will  be  mentioned 
in  the  course  of  this  description. 

External. — Quinine  is  a  very  powerful  antiseptic. 
A  solution  of  1  in  500  destroys  many  forms  of 
micro-organisms,  and  a  solution  of  1  in  250  pre- 
vents fermentation  and  putrefaction.  Quinine  is 
very  fatal  to  all  low  forms  of  animal  and  vege- 
table life.  A  solution  of  1  in  1,000  kills  many- 
infusoria.  No  effect  is  produced  upon  the  sound 
skin  by  quinine,  but  it  is  irritant  to  a  raw  surface. 

Internal. — Alimentary  canal. — Quinine  acts  like 
any  other  bitter,  such  as  ealumba.     The  bitter 
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taste  is  very  marked ;  in  the  mouth  the  gustatory 
nerves,  and  in  the  stomach  the  gastric  nerves  are 
stimulated.  This  leads  reflexly  to  an  increase  of  the 
salivary  and  gastric  secretions,  and  to  greater  vascu- 
larity and  peristalsis  of  the  stomach,  the  appetite  is 
sharpened,  and  digestion  is  aided.  Quinine  is,  there- 
fore, a  stomachic.  These  effects,  of  course,  bring 
about  a  better  absorption  of  food  ;  and  hence,  if  diges- 
tion was  previously  feeble,  the  patient  feels  stronger 
after  a  course  of  quinine.  In  the  stomach  any  salt  of 
quinine  is  converted  into  a  chloride,  some  of  which 
is  probably  absorbed  here ;  for  in  the  intestines  it 
would  be  precipitated  by  the  alkaline  secretions.  It 
is  often  excreted  unchanged  in  the  faeces. 

Blood. — Quinine,  as  the  chloride,  is  readily 
absorbed  into  the  blood ;  and  although  this  is  alka- 
line, it  is  not  precipitated,  being  probably  held  in 
solution  by  the  gases  of  the  blood.  It  is  not  known 
that  it  undergoes  any  alteration  there,  but  it  pro- 
duces some  remarkable  changes. 

{a)  White  corpuscles.— li  the  movements  of  the 
white  corpuscles  are  being  watched  in  a  drop  of 
blood  on  the  warm  stage  of  the  microscope,  and 
some  quinine  is  added,  they  at  once  cease.  Again, 
if  the  mesentery  of  a  living  frog  be  put  under  the 
microscope,  and  slightly  irritated  so  as  to  set  up  in- 
flammation, emigration  of  the  white  corpuscles 
through  the  capillary  walls,  or  diapedesis,  as  it  is 
called,  will  be  observed ;  if  now  some  quinine  be 
injected  into  the  circulation  this  ceases,  but  those 
white  corpuscles  that  have  already  passed  out  wander 
further  from  their  capillary.  If  the  quinine  be 
apphed  locally  to  the  mesentery,  directly  the  white 
corpuscles  have  passed  through  their  capillary  their 
movement  is  stopped,  and  the  motionless  corpuscles 
collect  in  large  numbers  around  the  capillaries.  It 
is  clear,  therefore,  that  quinine  has  the  power  of 
arresting  the  movements  of  white  blood-corpuscles. 
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In  sufficient  quantity  it  appears  actually  to  destroy 
them,  for  in  a  cat  killed  by  quinine  they  are  much 
fewer  in  number  than  in  a  healthy  cat. 

(b)  Bed  coiyuscles. — Quinine  is  said  to  cause  a 
diminution  in  the  size  of  these,  but  this  is  most 
likely  not  strictly  correct.  In  fever,  if  the  tempera- 
ture is  high,  the  red  corpuscles  are  probably  a  little 
larger  than  natural.  If  the  temperature  be  reduced 
by  any  means  the  corpuscles  regain  their  normal 
size.  Quinine  will  reduce  the  temperature,  but  it 
probably  has  no  special  action  on  the  corpuscles. 

(c)  Acidity  of  the  blood. — Blood  outside  the  body 
gradually  becomes  acid.    Quinine  prevents  this. 

(d)  Ozonizing  poiusr.  — If  ozonized  oil  of  turpentine 
be  mixed  with  tincture  of  guaiacum,  nothing  occurs  ; 
but  if  a  drop  of  blood  be  added,  that  transfers  the 
ozone  to  the  guaiacum,  oxidizes  it,  and  turns  it  blue. 
This  ozonizing^  power  of  blood  is  prevented  by  the 
addition  of  quinine. 

(s)  The  stability  of  oxyhemoglobin  strengthened 
by  quinine,  so  that  the  blood  does  not  yield  up  its 
oxygen  as  easily  as  normally,  consequently  it  cannot 
absorb  oxygen  readily.  This  inability  of  hgemoglobin 
to  take  up  oxygen  in  the  presence  of  quinine  is 
parallel  with  its  action  on  other  varieties  of  proto- 
plasm. For  example,  fungi  absorb  oxygen  slowly 
if  quinine  be  present,  and  thus  fermentation  may 
be  prevented.  Phosphorescent  infusoria  (the  phos- 
phorescence is  due  to  rapid  oxidization)  lose  this 
property  in  the  presence  of  quinine.  The  ozonizing 
power  of  fresh  vegetable  juices  is  retarded  by  it. 
Quinine  is,  therefore,  very  constant  and  very  powerful 
in  interfering  with  oxidation. 

Circulation. — Small  doses  of  quinine  probably 
increase  the  activity  of  the  heart  reflexly  because 
they  stimulate  the  stomach ;  but  large  doses  (larger 
than  are  given  to  man  medicinally),  either  applied 
to  the  excised  heart  or  circulating  through  it, 
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directly  paralyse  the  organ ;  the  pulse  becomes 
slower  and  more  feeble,  and  the  heart  is  finally 
arrested  in  diastole.  Whether  it  acts  on  the  muscle 
or  the  ganglia  is  not  known.  Large  doses  lower 
the  blood-pressure  considerably ;  this  is  owing 
partly  to  the  effect  on  the  heart,  but  it  is  probable 
that  this  fall  of  arterial  pressure  is  due  in  part  also 
to  the  action  of  quinine  on  the  blood-vessels.  If  the 
spleen  is  enlarged  as  a  result  of  malarial  fever,  the 
administration  of  quinine,  curing  the  fever,  leads  to  a 
decrease  in  the  size  of  the  spleen,  but  it  has  no 
direct  effect  on  this  organ,  as  is  often  asserted. 

Bespiration. — Although,  as  we  have  seen,  quinine 
must,  because  of  its  retardation  of  oxidation,  have  a 
powerful  influence  on  internal  respiration,  diminish- 
ing the  activity  of  metabolism,  it  has  but  a  moderate 
effect  on  the  respiratory  movements.  Small  doses 
slightly  increase,  large  doses  depress  them. 

Te7nperature.— Quinine  has  no  power  over  the 
healthy  temperature,  but  that  of  fever  is  markedly 
reduced  ;  it  is,  therefore,  an  energetic  antipyretic. 
Considering  its  direct  capability  of  diminishing  meta- 
bolism in  the  tissues,  it  seems  fair  to  assume  that  the 
drug  diminishes  heat  production,  and  that  it  does  so 
by  acting  directly  on  the  thermogenetic  tissues ; 
but,  as  it  acts  on  all  protoplasm,  it  is  quite  likely 
that  it  may  decrease  heat  production  by  also  in- 
fluencing the  cerebral  thermogenetic  centres. 

Cerebrum. — Small  doses  are  believed  to  stimulate 
cerebral  activity.  The  results  of  experiments  upon 
the  action  of  quinine  on  the  brain  are  so  discordant 
as  to  be  at  present  valueless.  The  effects  of  a  large 
dose  in  man  will  be  described  under  Cinchonism. 

Spinal  cord  and  nerves. — In  frogs  quinine  causes 
a  lessening  of  reflex  excitability,  which  is  removed  by 
section  below  the  medulla ;  but  in  large  doses  it  pro- 
duces a  permanent  diminution  of  reflex  excitability. 
In  these  animals  quinine  also  first  excites  and  then 
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paralyses  the  sensory  nerves  or  their  peripheral 
endings.  The  muscles  are  uninfluenced.  These 
effects  are  not  seen  in  man. 

Uterus, — It  has  often  been  stated  that  quinine 
will  lead  to  abortion,  that  it  will  when  labour  has 
commenced  aid  the  expulsion  of  the  foetus,  and  that 
it  will  increase  the  menstrual  flow  if  that  is  scanty. 
It  appears  that  the  first  statement  is  certainly  in- 
correct, and  that  the  second  and  third  are  only  correct 
for  some  women. 

Kidneys, — After  a  full  dose  of  quinine  it  is  found 
in  the  urine  in  half  an  hour,  and  is  slowly  excreted 
for  several  days,  but  by  far  the  greater  part  is  elimi- 
nated within  the  first  forty-eight  hours.  The  excre- 
tion of  uric  acid  is  greatly  diminished,  that  of  urea 
and  the  other  nitrogenous  bodies  in  the  urine  is  also 
considerably  lessened.  This  confirms  the  statement 
already  made  that  quinine  retards  considerably  the 
metabolism  of  the  body,  but  it  should  be  stated  that 
very  little  alteration  is  observed  in  the  excretion  of 
carbonic  acid  gas  by  the  lungs.  It  is  said  that 
minute  quantities  of  quinine  are  got  rid  of  by  all  the 
secretions,  as  it  may  be  detected  in  milk,  saliva,  bile, 
tears,  &c.,  and  it  may  be  found  in  dropsical  fluids  if 
the  patient  has  been  taking  it. 

Cinchonism. — In  many  persons  a  dose  of  ten 
grains  or  more  of  quinine  produces  a  train  of  phy- 
siological symptoms,  chiefly  from  its  influence  on 
the  nervous  system.  The  patient  soon  complains 
of  ringing  in  the  ears,  fulness  in  the  head,  and  slight 
deafness.  With  larger  doses  these  symptoms  in- 
crease, disturbances  of  vision  and  giddiness  are 
added,  he  may  stagger  when  he  walks,  and  the  head- 
ache may  be  very  intense. 

Quinine  is  hardly  ever  given  as  a  poison,  but  if 
it  should  be,  all  these  symptoms  of  cinchonism  will . 
be  very  severe ;  the  patient  may  be  delirious  and 
comatose,  quite  deaf  and  blind,  and  if  he  die  it  will 
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be  from  collapse  due  to  cardiac  and  respiratory 
failure.  Great  congestion  of  the  middle  ear  and 
labyrinth  is  found  in  animals  poisoned  by  quinine. 
The  mild  degrees  of  cinchonism  pass  off  directly  the 
drug  is  discontinued.  Earely  quinine  causes  an 
erythematous  rashy  and  it  has  been  known  to  give 
rise  to  epistaxis.  Those  who  work  among  cinchona 
barks  may  have  a  rash  on  their  skin  from  the 
mechanical  irritation  of  the  powder. 

Eelati^e  Action  of  the  Alkaloids. — The  other 
alkaloids  are  quite  similar  in  their  action  to  quinine, 
but  they  are  not  so  powerful.  Their  relative  anti- 
pyretic effect  is  quinine  100,  quinidine  90,  cinchoni- 
dine  70,  cinchonine  40. 

Theeapeutics. 

External. — Quinine  is  too  expensive  for  use  as  an 
antiseptic. 

Internal. — Gastro-intestinal  tract,  —  It  is  very 
largely  used  on  account  of  its  stomachic  properties, 
chiefly  for  that  variety  of  indigestion  which  is  the 
outcome  of  general  ill-health,  want  of  fresh  air, 
anaemia,  &c.,  and  not  often  when  the  stomach  is 
the  organ  primarily  at  fault.  The  preparations  of 
cinchona  bark  are  very  useful  for  this  variety  of  dys- 
pepsia ;  they  contain  quite  enough  of  the  alkaloids. 
The  compound  tincture  has  the  advantage  of  con- 
taining other  stomachics.  Iron  is  very  commonly 
given  at  the  same  time  to  correct  the  general  con- 
dition. Quinine  is  frequently  prescribed  with  the 
tincture  of  perchloride  of  iron,  there  is  always 
enough  free  acid  in  this  to  dissolve  any  preparation 
of  quinine.  The  dose  of  the  sulphate  or  hydrochlo- 
rate  of  quinine  as  a  stomachic  bitter  is  ^  to  2  gr. 
The  hydrochlorate  is  often  preferred,  as  it  is  the 
more  soluble. 

Antijpyretic  effect. — Quinine  was  commonly  vised 
as  an  antipyretic,  but  for  the  rare  occasions  on  which 
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antipyretic  drugs  are  required,  it  has  now  been  re- 
placed by  those  which  are  more  certain,  as  phenacetin, 
acetaniUde,  and  phenazone.  It  is,  however,  a  very 
fairly  certain  antipyretic.  It  is  best  given  for  this 
purpose  in  a  single  dose  of  20  to  40  grains  for  an 
adult.  Such  large  doses  roay  be  prescribed  either 
as  a  solution  of  the  hydrochlorate,  or  as  the  sulphate 
suspended  in  milk.  About  one  or  two  hours  elapse 
before  the  temperature  begins  to  fall.  Quinine  is 
more  efiicacious  in  reducing  a  temperature  just 
beginning  to  fall  than  a  rising  one.  Hence  if 
possible  it  should  be  administered  an  hour  or  two 
before  the  time  at  which  previous  experience  of  the 
particular  case  shows  the  temperature  will  probably 
attain  its  maximum ;  then  the  fall  will  be  more 
marked  and  last  longer  than  if  the  drug  had  not 
been  given. 

Specific  action. — Quinine,  and  to  a  less  extent 
the  other  cinchona  alkaloids,  have  the  remarkable 
property  of  arresting  the  paroxysms  of  malarial 
fever.  If  15  to  30  grains  be  taken  about  one  or  two 
hours  before  the  attack  is  due,  it  will  not  take  place, 
or  it  will  be  very  mild.  The  same  effect  will  be  pro- 
duced if  smaller  doses,  about  5  grains,  have  been 
taken  four  or  five  times  a  day  during  the  period 
between  the  attacks.  Not  only  is  it  thus  prophy- 
lactic, but  the  continued  use  of  it  is  curative.  It  is 
also  preventive,  even  if  the  persons  to  whom  it  has 
been  given  have  never  had  ague.  For  this  purpose 
it  is  administered  to  soldiers  and  sailors  who  have 
to  enter  malarious  regions,  and  it  is  then  found  that 
few  of  them  get  ague.  If  the  disease  is  very  severe 
it  is  best  to  give  single  large  doses. 

If  a  person  has  once  had  ague,  illnesses  that  he 
subsequently  suffers  from  are  liable  to  assume  a  mala- 
rial type.  This  is  especially  the  case  with  neuralgia, 
which  is  then  peculiarly  paroxysmal.  It  is  often  on 
the  forehead,  when  it  is  called  brow  ague.    In  such 


426 


MATEEIA  MEDICA 


illnesses  the  effect  of  quinine  is  frequently  very  well 
marked,  and  a  cure  speedily  takes  place.  Sometimes 
neuralgia  which  is  not  malarial  is  temporarily  bene- 
fited. Quinine  cures  ague  by  acting,  while  circulat- 
ing in  the  blood,  as  a  direct  poison  to  the  plasmodum 
malarise,  which  infests  the  blood  and  is  the  cause  of 
ague.  It  has  been  given  for  a  host  of  diseases, 
especially  septicaemia,  but  there  is  not  any  evidence 
that  it  does  good  to  any,  except  those  mentioned. 

The  preparations  of  the  bark  contain  so  little 
quinine  that  they  cannot  be  used  as  antipyretics  or 
antiperiodics. 

Quinine  should  if  possible  be  avoided  in  (1) 
persons  suffering  from  acute  or  subacute  disease  of 
the  middle  ear  ;  (2)  those  suffering  from  gastro-intes- 
tinal  irritation,  which  it  may  increase  ;  (3)  those' 
people,  occasionally  met  with,  in  whom  quite  small 
doses  produce  very  severe  symptoms  of  cinchonism. 

Both  hydrobromic  acid  and  ergotin  are  said  to 
diminish  the  liability  to  cinchonism. 

If  it  is  wished  to  give  quinine  hypodermically  the 
best  salt  is  quininae  hydrobromas  acida,  3  to  12  nx 
of  a  solution  of  1  gr.  in  6  nx  of  water  may  be  used. 

Warburg^s  tincture  is  a  medicine  which  has  a  very  high 
reputation  in  India  for  malaria.  It  has  been  called  Tinctura 
Antiperiodica.  The  published  formula  states  that  it  is  a  proof 
spirit  tincture,  containing  sulphate  of  quinine,  1  in  50 ;  Soco- 
trine  aloes,  1  in  40  ;  opium,  1  in  4,000 ;  rhubarb,  1  in  125 ; 
camphor,  1  in  500  ;  with  angelica  seed,  elecampane,  saffron, 
fennel,  gentian,  zedoary,  cubebs,  myrrh,  and  white  agaric  as 
aromatics.  Dose,  1  to  4  5.  It  is  often  prescribed  to  be  made 
without  the  aloes. 

SAI.ICIM. 

Salicinillll.— Salicin.  CigHjgO^.  A  crystalline  gluco- 
side  obtained  from  the  bark  of  Salix  alba  (Nat.  Ord.  Salica- 
cece),  and  other  species  of  Salix  and  Popuhis.  Britain. 

Source. — (1)  Make  a  strong  decoction  of  willow  bark. 
(2)  Eemove  the  tannin  by  warming  and  agitating  the  decoction 
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with  oxide  of  lead.  (3)  Evaporate  the  solution.  Salicin  crys- 
tallizes out,  and  is  purified  by  maceration  with  charcoal. 

Characters. — Colourless,  shining,  silky  crystals  of  a  bitter 
taste.  Coloured  red  with  sulphuric  acid.  Solubility. — 1  in  28 
of  cold  water,  1  in  1  of  boiling  water,  1  in  60  of  spirit.  Not 
in  ether. 

Dose,  3  to  20  gr. 

AcidiiHi  Salicylicum.— Salicylic  Acid.  B.C.Ufi^. 

Source.— Made  by  combining  carbolic  acid  with  carbonic 
acid  gas.  Thus  dry  carbonic  anhydride  is  passed  through  car- 
bolate  of  sodium  heated  to  400°  P.  C^H^ONa  +  CO.,  =  NaC^HjOs 
(salicylate  of  sodium).  This  is  treated  with  hydrochloric  acid. 
NaC.HsOg  +  HCl  =  NaCl  +  HC.H.Og  (salicylic  acid). 

Or  salicylic  acid  may  be  obtained  from  natural  salicylates, 
such  as  the  oil  of  winter-green  (GauUheria  procumbens,  Nat. 
Ord.  Ericacece),  which  contains  methylsalicylate,  or  the  oil  of 
sweet  birch,  Betula  lenta  (Nat.  Ord.  Betulacece). 

Characters. — Acicular  crystals.  The  artificial  are  white 
and  small.  The  natural  are  slightly  yellowish  and  larger. 
Both  have  the  following  characters  : —Inodorous.  Taste  first 
sweetish,  then  acid.  Light,  easily  diffused,  irritating  to  the 
nostrils.  Melt  at  313°  F.  Resembling  artificial  salicylic 
acid. — Strychnine,  but  the  crystals  of  strychnine  are  larger, 
colourless,  non-irritating,  less  soluble,  solution  very  bitter. 
Solubility. — 1  in  550  of  water.  Eeadily  in  alcohol,  ether,  hot 
water,  solutions  of  ammonium  citrate,  ammonium  acetate, 
sodium  phosphate,  or  borax.  The  natural  acid  is  not  quite  so 
soluble  as  the  artificial.  Aqueous  solutions  give  a  reddish  violet 
colour  with  perchloride  of  iron. 

Incompatible. — Spirit  of  nitrous  ether. 

Impurities. — Orthocreasotic  and  paracreasotic  acids. 
These  exist  only  in  artificial  salicylic  acid. 

3>ose,  5  to  30  gr. 

Preparation. 

Ung-uentum  Acidi  Salicylici. — Salicylic  acid, 
1 ;  hard  and  soft  paraffin,  27. 
Salicylic  acid  is  contained  in  Liquor  Cocainse  Hydrochlo- 
ratis. 

Sodii  Salicylas.— Salicylate  of  Sodium.  (NaC7H^03)2 

H,0. 

Source. — Obtained  by  acting  on  carbonate  of  sodium  or 
caustic  soda  with  salicylic  acid. 

Characters. — Large  pearly  plates.  Odour  none.  Taste 
sweetish  saline.    Solubility. — 1  in  1  of  water,  1  in  5  of  spirit. 
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Incompatible. — Hydrobromic  acid  for  sodium  bromide  is 
formed  and  salicylic  acid  is  precipitated. 

Impurities. —  Orthocreasotic  and  paracreasotic  acids. 
Dose,  10  to  30  gv. 

Action  of  Salicin,  Salicylic  Acid,  and  Sali- 
cylate OF  Sodium. 

External. — Salicin  and  salicylic  acid  are  anti- 
septics rather  more  powerful  than  carbolic  acid. 
They  are  stimulant  and  mildly  irritant  to  the  skin. 
Locally  applied  they  check  sweating.  The  salts  of 
salicylic  acid  are  not  antiseptic. 

Internal. — Alimentary  tract, — When  inhaled  or 
apphed  to  the  throat,  salicylic  acid  is  irritating, 
causing  sneezing  and  cough.  In  the  stomach  also 
it  is  irritant,  giving  rise  to  pain,  nausea,  and  vomit- 
ing unless  well  diluted,  and  should  therefore  never  be 
given  as  pill  or  powder.  The  sodium  salt  and  sali- 
cin are  much  less  irritating.  The  glucoside  salicin 
is  in  the  bowel  converted  into  glucose  and  saligenin 
(CyHgOg),  and  this  is  further  decomposed  into  sali- 
cylic acid,  salicyluric  acid  (HC9H8NO4),  and  sali- 
cylous  acid  (HC7H5O2). 

Blood. — Salicylic  acid,  whether  taken  directly  or 
formed  in  the  bowel  from  the  decomposition  of 
salicin,  is  rapidly  absorbed  in  spite  of  its  insolubility, 
and  therefore  it  is  probably  taken  up  as  salicylate 
of  sodium  ;  anyhow,  this  is  the  form  in  which  it 
circulates  in  the  blood,  and  consequently  the  follow- 
ing description  will  apply  whether  salicin,  salicylic 
acid,  or  salicylate  of  sodium  has  been  taken.  It  has 
been  thought  also  to  exist  in  the  blood  as  an  albu- 
minate, but  of  this  there  is  no  evidence,  nor  for  the 
theory  that  when  the  sodium  salicylate  meets  with 
carbonic  acid  salicylic  acid  is  set  free.  Some  of  the 
salicylic  acid  of  the  sodium  salt  unites  with  glycocoll, 
forming  salicyluric  acid,  which  appears  in  the  urine. 
Thus :  HC^H^O;, -I- C2H5NO2 (glycocoll)  =HC9H8N04 
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(salicyluric  acid)  +  H2O.  It  will  be  noticed  that  this 
change  is  precisely  analogous  to  the  conversion  of 
benzoic  into  hippuric  acid  by  its  union  with  glycocoU. 

Heart. — Salicin  and  salicylic  acid  are  often 
stated  to  depress  the  force  of  the  heart  and  cause  a 
fall  of  blood-pressure.  Careful  comparison  shows 
that  salicin  is  not  nearly  so  depressant  as  the  acid — 
in  fact,  it  is  probable  it  has  not  this  action  at  all 
unless  given  in  toxic  doses.  Further,  natural  salicylic 
acid  is  not  so  depressant  as  the  artificial  variety.  For 
example,  Charteris  found  that  30  grains  of  salicin, 
or  10  grains  of  natural  salicylic  acid,  or  32  grains  of 
natural  salicylate  of  sodium  had  no  injurious  effect 
on  a  rabbit,  but  that  much  smaller  doses  than  these 
of  the  artificial  acid  or  its  salt  killed  the  animal. 
The  artificial  variety  was  found  to  contain  ortho- 
creasotic  and  paracreasotic  acids,  and  these  are 
powerful  cardiac  depressants.  Thus  it  seems  pro- 
bable that  the  depressing  effects  commonly  ascribed 
to  salicylic  acid  are  really  due  to  the  impurities  of 
the  artificial  form. 

Bespiratio7i. — Moderate  doses  have  very  little 
effect  on  respiration.  Toxic  doses  strongly  depress 
it. 

Temperature. — In  medicinal  doses  salicin  and 
salicylic  acid  have  no  influence  on  the  temperature  of 
man,  in  toxic  doses  they  slightly  low^er  it ;  but  they 
readily  depress  a  febrile  temperature,  and  are  there- 
fore called  antipyretics.  They  cause  a  shght  increase 
of  perspiration,  but  this  is  not  sufficient  to  explain 
the  fall. 

Salicylic  acid  and  salicin  are  antlperiodic. 

Nervous  system. — We  know  little  of  the  effect  of 
salicylic  acid  on  the  individual  parts  of  the  nervous 
system.  The  clinical  symptoms  known  as  salicylism 
will  be  described  presently. 

Kidney. — Salicylic  acid  escapes  chiefly  through 
the  kidneys.    It  has  been  stated  also  to  leave  the 
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body  by  the  sweat,  the  saliva,  the  bronchial  secre- 
tions, and  the  faeces.  It  appears  in  the  urine  very 
soon  after  its  ingestion  (in  from  10  to  30  minutes), 
but  the  elimination  goes  on  slowly.  It  is  excreted 
as  salicyluric  acid  and  sodium  salicylate,  which  is 
split  up  by  the  phosphoric  acid  in  the  urine,  yielding 
salicylic  acid.  The  dark  greenish  colour  of  the 
urine  sometimes  seen  is  due  to  small  quantities  of 
either  indican  or  pyrocatechin.  Occasionally  sali- 
cylic acid  causes  haematuria,  due  to  congestion  of  the 
kidneys.  Probably  it  increases  the  nitrogenous 
elimination.  It  renders  the  urine  antiseptic,  and 
the  salicyluric  acid  in  that  fluid  will  reduce  Fehling's 
solution.  The  urine  of  patients  taking  it  gives  a 
purple  colour  with  perchloride  of  iron. 

Uterus, — It  may  cause  abortion. 

Salicylism. — In  about  60  per  cent,  of  the  persons 
to  whom  salicylic  acid  or  its  salt  is  given  a  train  of 
symptoms  is  produced  to  which  the  above  name  has 
been  applied.  They  are  very  like  those  produced  by 
quinine.  The  cause  of  at  least  some  of  them  is  the 
impurities  existing  in  artificial  salicylic  acid,  but  it 
is  stated  that  the  natural  acid  may  give  rise  to  them. 
The  commonest  is  deafness,  which  is  often  ac- 
companied by  ringing  in  the  ears.  Headache  is 
also  very  frequent.  The  administration  of  the 
drug  is  usually  stopped  when  these  symptoms 
show  themselves,  bat  if  it  is  continued  the  patient 
becomes  violently  delirious,  there  is  nausea  and 
vomiting,  the  face  is  flushed,  and  the  other  symptoms 
increase  in  severity.  The  pulse  falls  in  both  frequency 
and  force,  it  becomes  irregular,  epistaxis  is  common, 
and  haemorrhages  from  other  parts  of  the  body 
have  been  recorded,  such  as  haematuria  and  retinal 
haemorrhage.  Albuminuria  without  haematuria  has 
been  observed.  One  of  the  rarest  symptoms  is  ery- 
thema or  urticaria.  Very  large  doses  may  cause  the 
breathing  to  become  weaker,  and  death  may  take 
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place  either  from  cessation  of  the  heart  or  of  the 
respiratory  movements. 

Theeapeutics. 

External. — The  ointment  may  he  used  when  an 
antiseptic  stimulating  ointment  is  required.  A 
collodion  composed  of  salicylic  acid,  a  drachm  ;  collo- 
dium  flexile,  an  ounce  ;  a  glycerine  containing  10  per 
cent,  of  salicylic  acid  ;  and  a  plaster,  also  10  per  cent., 
are  good  preparations.  Strong  applications  of  sali- 
cylic acid  are  very  useful  for  removing  excess  of 
epidermis,  warts,  or  corns.  Salicylic  acid  11  parts, 
Extract  of  Cannabis  Indica  2  parts  ;  Collodion  flexile 
87  parts,  form  an  excellent  remedy  (commonly  known 
as  green  solution)  for  soft  corns.  Powdered  salicylic 
acid  mixed  with  starch  or  chalk  may  be  employed  to 
check  profuse  perspiration  of  the  feet  and  axillge.  The 
German  Pharmacopoeia  has  for  this  purpose  a  Pulvis 
Salicylicus  cum  Talco  (salicylic  acid,  3  ;  wheaten 
starch,  10 ;  talc,  in  powder,  87).  The  sweats  of 
phthisis  may  be  treated  in  the  same  way.  A  little  sali- 
cylic acid  is  often  added  to  Thompson's  fluid  (p.  251). 

Internal. — Salicylic  acid  is  a  specific  for  rheu- 
matic fever ;  it  lowers  the  temperature,  lessens  the 
swelling,  leads  to  a  rapid  cessation  of  pain,  and 
diminishes  the  liability  to  pericarditis  and  other 
complications.  It  must  be  given  well  diluted  to 
prevent  dyspepsia.  The  sodium  salt  is  often  pre- 
ferred as  being  the  most  soluble,  but  in  order  to 
diminish  the  risk  of  salicylism  it  should  be  prepared 
either  from  pure  artificial  or  from  natural  salicylic 
acid.  If  the  attack  is  severe,  20  grains  every  two 
or  three  hours  should  be  given  for  the  first  twelve 
or  twenty-four  hours ;  then,  if  the  patient  is  doing 
well,  the  frequency  of  the  dose  may  be  gradually 
diminished,  but  it  should  be  continued  thrice  daily 
for  ten  days  after  the  temperature  is  normal  and  the 
pain  has  ceased.    Salicin  is  not  so  powerful  as  sail- 
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cylate  of  sodium,  but  it  is  said  to  be  less  depressant 
than  the  synthetic  acid. 

These  preparations  are  of  no  use  for  gout  or 
severe  osteo-arthritis,  but  occasionally  the  pains  of 
chronic  rheumatism  are  somewhat  relieved. 

Salicylic  acid  or  salicin  may  produce  a  fall  of 
temperature  in  any  fever,  but,  as  we  have  more 
certain  antipyretics,  they  are  not  used  except  for 
rheumatic  fever. 

Some  writers  say  they  have  found  salicylic  acid 
useful  in  migraine,  sciatica,  diabetes,  and  diphtheria, 
but  it  is  probably  of  little  value  for  these  disorders. 

It  has  been  given  to  render  the  urine  acid  in  cases 
of  alkaline  urine  and  cystitis,  but  there  are  better 
remedies  for  this  purpose. 

Salol.— (Not  Official.)    Phenyl  ether  of  salicylic  acid. 

Characters. — Small  white  crystals  of  a  pale  yellow  tint. 
Tasteless.  Insoluble  in  water  ;  soluble  in  alcohol,  ether,  fixed 
oils,  and  glycerine.  Contains  60  parts  of  salicylic  and  40  of 
carbolic  acids. 

Bose,  4  to  30  gv.  in  cachets  or  suspended  in  milk. 
The  large  quantity  of  carbolic  acid  in  salol  renders  caution 
necessary  when  large  doses  are  given. 

Action  and  Thehapeutics. 

External. — It  is  an  antiseptic,  and  when  mixed 
with  talc  (1  in  5)  may  be  used  as  a  dusting  powder. 

Internal. — In  the  intestine  salol  splits  up  into 
carbolic  and  salicylic  acids,  and  the  former  may 
render  the  urine  dark. 

In  rheumatic  fever  it  is  efficacious  on  account  of 
the  salicylic  acid  it  contains,  but  it  has  no  advantage 
over  salicin  or  salicylic  acid,  and  the  carboluria  may 
be  troublesome.  It  is  used  as  an  intestinal  dis- 
infectant, and  it  disinfects  the  urinary  tract. 

BEBEEItU  BAKM. 
Nectandrse  Cortex.— Bebeeru  Bark.    The  bark  of 
Ncctandra  Rodicei,  the  greenheart  tree  (Nat.  Ord.  LaurinecB), 
British  Guiana. 
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Chabactees. — Flat,  heavy  pieces,  1  to  2  feet  long,  2  to  6 
in.  broad,  j  to  f  in.  thick.  Externally  greyish  brown. 
Internally  dark  cinnamon-brown,  with  longitudinal  striae. 

Composition. — The  chief  constituent  is  Beberine. 

Be1>erii(i8B  Sulplias.— Sulphate  of  beberine. 

Source. — Exhaust  bebeeru  bark  with  sulphuric  acid ; 
precipitate  with  ammonia,  dissolve  the  precipitate  in  sulphuric 
acid,  and  dry  at  140°  F. 

Characters. — Dark  brown  translucent  scales,  yellow 
when  powdered.  Taste  strong,  bitter.  The  body  prepared 
according  to  the  pharmacopoeial  directions  is  a  mixture  of 
alkaloids,  chiefly  sulphates  of  beberine  and  nectandrine. 

Dose,  1  to  10  gr. 

Action. 

Bebeeru  bark  and  beberine  are  slightly  anti- 
pyretic and  antiperiodic.    They  are  seldom  used. 

HYDRASTIS. 

Hydrastiis  Rliizoma — Hydrastis  Ehizome.  The 

dried  rhizome  and  rootlets  of  Hydrastis  canadensis,  the 
golden  seal,  yellow-root,  or  yellow  puccoon  (Nat.  Ord.  Banun- 
culacece).    Grows  in  the  Alleghanies. 

Characters. — Ehizome  is  1  to  2  in.  long,  ^ — J  in.  thick ; 
irregular  twisted  appearance,  with  thin  rootlets  3  to  5  in. 
long.  Scars  of  decayed  stems  on  the  upper  surface. 
Yellowish  brown  with  short  fracture.  Interior  yellow.  Taste 
very  bitter. 

Composition. — It  contains — (1)  Beberine,  (see  above). 
(2)  Hydrastinine,  an  alkaloid  CiiHjjNOg.    (3)  Xantho-puccine. 

Preparations. 

1.  Extractum  Hydrastis  Liquidum.— Pow- 
dered hydrastis  rhizome,  2;  spirit,  1 ;  water,  1. 

Dose,  5  to  30 

2.  Tinctura  Hydrastis. — Powdered  hydrastis 
rhizome,  1  ;  proof  spirit,  10. 

Dose,  20  to  60  m. 

Action. 

Hydrastis  in  moderate  doses  acts  as  a  gastric  bitter, 
promoting  the  appetite,  stimulating  the  gastric  secre- 
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tions,  and  peristalsis.  It  increases  the  flow  of  bile 
and  urine.  It  will  contract  the  unstriped  muscle 
of  all  arteries  and,  to  a  slight  extent,  that  of  the 
uterus,  and  it  is  therefore  haemostatic  in  uterine 
haemorrhage.  It  is  mildly  antiperiodic.  In  poison- 
ous doses  it  stops  the  heart,  causing  a  great  fall  of 
blood-pressure, 

Theeapeutics. 

External. — Hydrastis  is  employed  empirically 
as  a  local  stimulating  application  in  chronic  inflam- 
mations, such  as  unhealthy  ulcers.  It  is  used  also 
as  a  lotion  in  hyperidrosis,  acne,  and  seborrhoea. 
Either  of  the  preparations  may  be  employed,  if 
diluted  with  water. 

Internal. — The  chief  use  of  hydrastis  is  that  it  is 
empirically  administered  for  chronic  inflammations 
of  mucous  membranes.  It  is  said  to  be  especially 
valuable  for  uterine  affections,  in  the  chronic  gastritis 
of  drunkards,  and  to  a  rather  less  degree  in  other 
forms  of  chronic  gastro-intestinal  catarrh.  As  an 
injection  or  lotion  it  is  employed  (either  preparation 
diluted  with  an  equal  part  of  water)  for  chronic 
nasal  catarrh,  otorrhoea,  leucorrhoea,  gonorrhoea,  and 
as  a  mouth  wash  in  aphthous  stomatitis,  chronic 
pharyngitis,  &c.  It  is  given  to  stop  uterine  haemor- 
rhage and  to  arrest  the  growth  of  uterine  tumours. 
As  an  antiperiodic  it  is  far  inferior  to  quinine. 


GROUP  V. 

Vegetable  Purgatives. 

Class  I. — Laxatives. 

Prune,  Fig,  Tamarind,  Cassia,  Manna,  Castor  Oil 

small  doses). 

Class  II. — Simple  purgatives. 

Castor  Oil,  Rhubarb,  Senna,  Frangula,  Cascara 
Sagrada,  Aloes, 
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Class  III. — Drastic  purgatives. 

Scammony,  Jalap,  Croton  Oil,  Colocynth, 
Elaterium,  G-amboge. 

Class  IV. — Cholagogues. 
Podophyllin,  Euonymin,  Iridin. 

Class  I. — Laxatives. 
PRUNE. 

Pruiium. — The  dried  ripe  drupe  of  Prunus  domestica, 
the  plum  (Nat.  Ord.  Bosacece).    South  of  France. 

Characters. — Ovoid-oblong,  IJ  in.  long,  black,  shrivelled  ; 
brownish  pulp  ;  sweet  mucilaginous  taste. 

Composition. — The  chief  constituents  are — (1)  Sugar, 
(2)  malic  acid,  and  (3)  a  purgative  principle. 

Prunes  are  contained  in  Confectio  Sennae,  6  in  75. 

Action  and  Theeapeutics. 
Prunes  are  demulcent   and  slightly  laxative. 
They  may  be  eaten  as  articles  of  diet  in  cases  of 
slight  constipation. 

FIO. 

Ficus. — The  dried  fruit  of  Ficus  carica  (Nat.  Ord. 
TJrticacece).  Smyrna. 

Characters. — Wei  Iknown. 

Composition. — The  chief  constituents  are — (1)  Sugar, 
62  per  cent.    (2)  Gum. 

Figs  are  contained  in  Confectio  Sennae,  12  in  75. 

Action  and  Theeapeutics. 
Figs  are  a  pleasant  food  and  mildly  purgative, 
forming  a  convenient  remedy  for  slight  constipation. 

TAMARIND. 

Tamarmdus.— The  preserved  pulp  of  the  fruit  of 
Tamarindus  indica  (Nat.  Ord.  Leguminosce).    West  Indies. 

Characters. — A  reddish-brown,  moist,  sugary  mass, 
enclosing  strong-branched  fibres,  and  brown,  shining  seeds, 
each  enclosed  in  a  tough  membranous  coat.  Taste  agreeable, 
refreshing,  subacid. 

p  F  2 


436  MATEEIA  MEDICA 

\ 

Impurity. — Copper. 

Composition. — The  chief  constituents  are — (1)  Tartaric 
acid  and  tartrate  of  potassium.  (2)  Citric,  acetic,  and  other 
acids.    (3)  Sugar. 

Tamarind  is  contained  in  Confectio  SennaB,  9  in  75. 

Action  and  Therapeutics. 

Tamarind  is  pleasant  and  acid  to  the  taste,  and  a 
mild  laxative.  It  may  be  made  into  tamarind  whey 
(1  part  of  tamarinds  to  30  of  milk)  and  given  as 
an  acid,  cooling,  slightly  purgative  drink  in  fevers. 
It  is  a  good  purgative  for  children,  and  may  be 
spread  on  bread  and  butter. 

CASSIA  PUI.P. 

Cassiae  Pulpa.— The  pulp  obtained  from  the  pods 

recently  imported  of  Cassia  fistula,  the  purging  cassia  (Nat. 
Ord.  Leguminosce).    East  or  West  Indies. 

Characters. — The  pods  are  1^  to  2  feet  long,  1  in.  in 
diameter.  Shortly  stalked,  pointed,  blackish  brown,  very 
hard,  indehiscent;  divided  internally  by  their  transverse 
partitions  into  numerous  cells,  each  containing  a  solitary 
smooth,  flat,  oval,  reddish-brown  seed,  surrounded  by  pulp. 
The  pulp  is  viscid,  blackish  brown,  sweet  in  taste,  sickly  in 
odour. 

Composition. — The  chief  constituents  are — (1)  A  purga- 
tive principle  closely  allied  to  cathartic  acid.  (See  Senna, 
p.  442.)    (2)  Sugar 60  per  cent. 

Cassia  ]pulp  is  contained  in  Confectio  Sennse,  about 
1  in  8. 

Action  and  Therapeutics. 
It  is  a  laxative,  only  given  in  confection  of  senna. 

MANNA. 

I?f  anna. — A  concrete  saccharine  exudation  obtained  by 
making  transverse  incisions  into  the  stems  of  cultivated  trees 
of  Fraxinus  ornus  (Nat.  Ord.  OleacecB).    Calabria  and  Sicily. 

Characters.  — Stalactite  crisp  brownish  white  pieces; 
taste  sweet. 

Composition. — The  chief  constituents  are — (1)  Mannite, 
CgHs(OH)e,  70  per  cent.    (2)  Cane  sugar. 
Dose,  60  gr.  to  1  oz. 
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Action  and  Theeapeutics. 
Manna  is  a  mild,  pleasant  laxative  for  children. 
It  dissolves  easily  in  milk. 

Class  II. — Simple  Purgatives. 

CASTOR  Oil.. 

Oleum  Ricini. — The  oil  expressed  from  the  seeds  of 
Hicinus  communis  (Nat.  Ord.  Euphorbiacece).  India. 

Characters.— Viscid,  colourless  or  pale  yellow.  Odour 
faint,  characteristic.  Taste  acrid,  unpleasant.  Solubility. — 
1  in  1  of  absolute  alcohol,  1  in  2  of  spirit. 

Composition. — The  chief  constituents  are — (1)  Ricinoleate 
of  glyceryl,  03115(0,8113303)3.  This  constitutes  the  chief  bulk. 
(2)  Other  fixed  oils,  as  palmitin,  stearin,  &c.  (3)  Possibly 
an  alkaloid,  ricinine,  not  purgative.  (4)  According  to  some 
authorities  an  active  principle  which  has  not  yet  been 
isolated. 

Dose,  1  to  8  il.  dr. 

Preparation. 
Mistura  Olei  Hicini. — Castor  oil,  180 ;  oil  of 
lemon,  5  ;  oil  of  cloves,  1  ;  syrup,  45 ;   solution  of 
potash,  30  ;  orange-flower  water,  219.    (Contains  3  fl. 
dr.  of  castor  oil  in  1  fl.  oz.) 
Dose,  I  to  2  il.  oz. 

Castor  oil  is  contained  in  Collodium  Flexile,  Linimentum 
Sinapis  Compositum,  and  Pilula  Hydrargyri  Subchloridi  Com- 
posita.  (Castor-oil  seeds  are  not  official,  but  it  is  important 
to  recognise  them.  They  are  f  in.  long  and  ^  in.  wide,  ovoid, 
flattened.  The  seed  is  prolonged  into  a  sharp  beak. 
Epidermis  shiny  grey,  marked  by  brownish  bands  and  spots. 
Kernel  white.  They  contain  50  per  cent,  of  the  oil,  and  an 
acrid  substance  which  makes  them  poisonous.  Three  castor- 
oil  seeds  have  been  known  to  kill  an  adult  man.) 

Action. 

External. — Castor  oil  is,  like  olive  oil,  protective 
and  sedative,  and  may  be  used  to  drop  into  the  eye 
when  the  conjunctiva  is  inflamed,  and  as  a  solvent 
for  homatropine,  but  this  solution  is  occasionally  a 
little  irritating. 


438 


MATERIA  MEDICA 


Internal. — Gastro-intestinal  tract. — The  nasti- 
ness  of  castor  oil  is  mostly  due  to  the  smell,  and  is 
not  noticed  much  if  the  nose  is  held  when  the  oil  is 
drunk.  Medicinal  doses  produce  no  effect  on  the 
stomach.  Beaching  the  intestine  the  oil  is  an  excel- 
lent simple  laxative  or  mild  purgative,  acting  in  about 
five  hours,  and  causing  no  griping  nor  subsequent 
constipation.  The  motion  is  soft  but  not  liquid. 
Castor  oil  will  purge  even  when  rubbed  into  the  skin. 
How  it  acts  is  unknown.  It  has  been  thought  that 
the  ricinoleate  of  glyceryl  in  the  oil  is  decomposed 
in  the  duodenum,  and  the  ricinoleic  acid  purges,  but 
this  is  probably  incorrect.  The  most  likely  view  is 
that  the  oil  contains  some  purgative  principle  which 
has  not  yet  been  isolated.  Probably  the  seeds  con- 
tain much  more  of  this  than  the  oil,  for  they  are  ten 
times  more  purgative,  a  fact  which  it  is  impossible 
to  explain  if  it  is  the  ricinoleic  acid  which  purges. 
Castor  oil  will  purge  when  given  per  rectum. 

Mammary  glands. — Applied  locally  to  the  breasts 
it  is  said  to  be  galactogogue. 

Therapeutics. 

Castor  oil  is  perhaps  the  best  simple  purgative 
we  have,  and  is  very  useful  in  cases  in  which  there 
is  slight  temporary  constipation.  Being  mild  in  its 
action  it  is  very  suitable  for  getting  rid  of  undi- 
gested food  that  is  causing  diarrhoea,  and  a  dose  of 
castor  oil  with  a  minute  quantity  of  laudanum  in  it 
is  a  favourite  remedy  for  certain  forms  of  diarrhoea. 
It  is  also  especially  convenient  in  pregnancy,  after 
delivery,  and  when  in  any  abdominal  disease,  as 
typhoid  fever,  peritonitis,  or  when,  after  abdominal 
operations,  the  irritation  caused  by  the  fgeces  makes 
it  absolutely  necessary  to  get  the  bowels  open.  Also 
it  is  very  useful  for  children,  or  for  very  old  or  infirm 
persons,  or  for  those  suffering  from  piles  or  fissures. 
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It  is  a  good  purgative  to  give  before  and  after  the 
use  of  anthelmintics. 

Its  nauseous  taste  is  the  only  objection  to  it. 
As  already  mentioned,  this  can  largely  be  overcome 
by  holding  the  nose,  and  there  are  many  forms  of 
castor  oil  in  the  market  so  prepared  as  to  be  almost 
colourless  and  odourless.  It  may  be  taken  in  cap- 
sules, but  they  are  bulky.  The  pharmacopoeial 
mixture  is  not  to  be  recommended.  Lemon  juice  or 
coffee  conceals  the  taste  to  some  extent,  or  the  oil 
may  be  added  to  a  teaspoonful  of  peppermint  water, 
and  then  a  little  brandy  added  till  the  oil  neither 
sinks  nor  swims.  If  the  inside  and  rim  of  the  glass 
are  moistened  with  the  vehicle,  the  oil,  which  should, 
if  possible,  be  between  two  layers  of  the  vehicle,  is 
hardly  tasted. 

As  an  enema  (castor  oil  1§,  warm  mucilage  of 
starch  11  mix  thoroughly)  it  is  useful  when  a  mild 
injection  is  required. 

Breasts. — The  leaves  of  the  castor-oil  plant 
applied  to  the  breasts  will  sometimes  induce  the 
secretion  of  milk.  A  fluid  extract  of  them  may  also 
be  taken  three  or  four  times  a  day. 

RHUBARB. 

Bliei  Radix.— Ehnbarb  Boot.  The  root,  partly  de- 
prived of  its  bark,  sliced,  and  dried,  of  Rheum  palmatum, 
Bheum  officinale  (Nat.  Ord.  Polygalece)^  and  probably  other 
species.    China  and  Thibet. 

Chaeacters. — Cylindrical,  conical,  plano-convex,  or  ir- 
regular pieces.  Outer  surface  covered  with  a  bright  yellowish 
powder,  rounded  or  angular,  smooth  or  a  little  wrinkled, 
showing  beneath  the  powder  reddish-brown  lines  mixed  with 
a  yellowish-brown  substance,  and  often  small  star-shaped 
spots.  The  pieces  are  often  bored  with  a  hole,  which  con- 
tains the  remains  of  the  cord  used  to  suspend  them  to  dry. 
Internally  hard,  compact,  fracture  uneven,  and  with  a  mar- 
bled appearance.  Odour  peculiar,  aromatic.  Taste  feebly 
astringent,  bitter;  there  is  gritty  feeling  between  the  teeth 
when  chewed. 

Composition.— The  chief  constituents  are — (1)  Chry- 
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sarohin  [synonyms,  rhein,  chrysophan,  see  Clirysarobinuin). 
(2)  Chrysophanic  acid.  It  is  not  known  whether,  when 
alive,  rhubarb  contains  any  chrysophanic  acid,  for  when 
kept  the  chrysarobin  quickly  oxidizes  to  chrysophanic  acid. 
The  purgative  properties  are  due  to  the  chrysarobin,  which 
also  gives  the  yellow  colour.  (3)  Bheotannic  acid,  to  which 
the  astringency  of  rhubarb  is  due.  (4)  Oxalate  of  lime,  35 
per  cent.,  to  which  the  grittiness  is  due.  (5)  Other  bodies, 
about  which  little  or  nothing  is  known,  viz.  phaeorrhetin, 
emodin,  erythrorrhetin,  resins,  aporrhetin,  and  rheumic  acid. 

Impurities. — English  rhubarb  ;  different  taste,  smell,  and 
excess  of  starch.  Turmeric  which  is  turned  brown  by  boric  acid. 

Dose,  1  to  5  gr.  (stomachic),  10  to  20  gr.  (purgative). 

Preparations. 

1.  Extractum  Rhei. — Alcoholic  and  aqueous. 
Dose,  5  to  15  gv. 

2.  Infusum  Rhei.— 1  in  40. 
Dose,  1  to  2  il.  oz. 

3.  Pilula  Rhei  Composita. — Ehubarb,  6 ; 
Socotrine  aloes,  4J ;  myrrh,  3 ;  hard  soap,  3  ;  oil  of 
peppermint,  ^  ;  glycerine,  2  ;  treacle,  6. 

Dose,  5  to  10  gv. 

4.  Pulvis  Rhei  Compositus.  Synonym. — Gre- 
gory's powder.  Ehubarb,  2  ;  heavy  or  light  magnesia, 
6  ;  ginger,  1. 

Dose,  20  to  60  gr. 

5.  Syrupus  Rhei. — Ehubarb,  2  ;  coriander,  2 ; 
sugar,  24 ;  spirit,  8  ;  water,  24. 

Dose,  1  to  4  il.  dr. 

6.  Tinctura  Rhei.— Ehubarb,  2  ;  cardamoms,  I ; 
coriander,  J  ;  saffron,  J ;  proof  spirit,  20. 

Dose,  1  to  2  fl.  dr.  (stomachic),  J  to  1  fl.  oz. 
(purgative). 

7.  Vimini  Rhei.— Ehubarb,  11 ;  canella,  1 ; 
sherry,  146. 

Dose,  1  to  2  fiL.  dr. 

Action. 

External. — Probably  rhubarb  would  have,  to  a 
mild  degree,  the  same  action  as  Goa  powder,  but  it 
is  never  applied  externally. 
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Internal. — Alimentary  canal. — In  the  mouth, 
rhubarb  increases  the  flow  of  saliva  ;  and  in  the 
stomach,  in  small  doses,  it,  like  any  other  bitter 
substance,  stimulates  the  flow  of  gastric  juice,  and 
the  vascularity  and  peristaltic  movements  of  the 
stomach.  It  is,  therefore,  a  stomachic,  and  will  aid 
digestion.  In  large  doses  it  causes  purgation,  pro- 
ducing in  from  four  to  eight  hours  a  liquid  motion, 
coloured  yellow  by  the  chrysophan.  The  resinous 
constituents  of  rhubarb  are  said  to  increase  the  flow 
of  bile,  but  certainly  its  cholagogue  action  is  not 
sufficiently  powerful  to  completely  explain  its  pur- 
gative properties.  It  is  commonly  stated  to  very 
actively  exaggerate  intestinal  peristalsis,  but  there 
is  no  adequate  proof  of  this.  It  is  liable  to  gripe. 
The  purgation  is  followed  by  constipation ;  this  is 
ascribed  to  the  rheo-tannic  acid  :  if  so,  it  is  probably 
absorbed  and  subsequently  re-excreted  into  the  in- 
testine, otherwise  it  would  all  be  swept  away  in  the 
purging. 

Kidneys. — The  colouring  matter  is  excreted  in 
the  urine,  and  stains  it  yellow.  The  urinary  flow  is 
slightly  increased. 

Thebapeutics. 

Ehubarb  is  commonly  given  to  children  as  a 
stomachic  purgative  in  indigestion,  especially  when 
caused  by  errors  of  diet,  for  it  clears  away  any  un- 
digested food,  and  its  stomachic  and  after- astringent 
effects  are  valuable.  In  the  same  way  it  is  useful  in 
diarrhoea  due  to  irritation  caused  by  undigested 
food  ;  here  the  after- astringency  is  especially  ser- 
viceable. A  powder  of  powdered  rhubarb  and  bicar- 
bonate of  sodium  (which  hides  the  taste)  equal  parts, 
with  some  powdered  gentian,  or  a  similar  fluid  medi- 
cine, forms  an  excellent  stomachic  for  young  children. 
Ehubarb  should  never  be  given  alone,  because  of  the 
griping  it  causes. 
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SENNA. 

Senna  Alexandrina.— Alexandrian  Senna.  The 
dried  leaflets  of  Cassia  acutifolia  {Cassia  lanceolata)  (Nat. 
Ord.  Leguminosce).    Alexandria.  - 

Chabactees. — f  to  in.  long,  lanceolate  or  oval-lanceo- 
late, acute,  unequal  at  the  base,  entire,  thin,  brittle,  pale 
yellowish  green.  Veined  on  the  lower  surface,  nearly 
smooth.  Odour  peculiar,  faint,  tea-like.  Taste  mucilaginous, 
sickly. 

Besembling  senwa.— Leaves  of  Solenostemma  Argel,  Uva 
Ursi,  and  Barosma,  all  equal  at  the  base. 
Impubities — Any  of  the  above. 

Senna  Indica. — East  Indian  Senna.  Synonym. — 
Tinnivelly  senna.  The  dried  leaflets  of  Cassia  angustifolia 
{Cassia  elongata)  (Nat.  Ord.  Leguminosce).    Southern  India. 

Chabactebs. — 1  to  2  in.  long,  lanceolate,  acute,  unequal 
at  the  base,  thin,  entire,  yellowish  green  and  smooth  above, 
duller  beneath ;  glabrous  or  slightly  pubescent.  Odour  and 
taste  like  Alexandrian  senna. 

Composition  of  Both  Kinds. — The  chief  constituents 
are— (1)  Cathartic  acid,  an  amorphous  sulphurated  glucoside. 
C180H192N82SO2.  It  exists  as  salts  of  earthy  bases,  such  as 
calcium  and  magnesium.  These  salts  are  soluble  in  water. 
Cathartic  acid  is  capable  of  decomposition  into  glucose  and 
cathartogenic  acid.  It  is  the  chief  purgative  principle  in 
senna  and  other  purgatives.  (2)  Other  glucosides,  senna- 
crol  and  sennapicrin,  which  do  not  in  most  preparations 
contribute  to  their  action,  as  they  are  insoluble  in  water. 
(3)  Chrysophanic  acid  in  small  amounts  as  a  colouring 
matter  {see  Rhubarb  and  Chrysarobinum).  (4)  A  peculiar 
unfermentable  sugar,  catharto-mannite. 

Dose,  10  to  30  §rr. 

Preparations  of  either  Kind. 

1.  Confectio  Sennse. — Senna,  7 ;  coriander 
fruit,  3  ;  figs,  12  ;  tamarind,  9  ;  cassia  pulp,  9  ; 
prunes,  6  ;  liquorice,  1 ;  sugar,  30 ;  water,  to  make 
75. 

Dose,  60  to  120  gr. 

2.  Infusum  Sennse. — Senna,  1 ;  ginger,  ; 
water,  10. 

Dose,  1  to  2  fl.  oz. 

3.  Mistura  Sennse  Composita.    Synonym — 

Black  draught ;  infusion  of  senna,  15 ;  tincture  of 
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senna,  2J  ;  sulphate  of  magnesium,  4  ;  liquid  extract  of 
liquorice,  1  ;  compound  tincture  of  cardamoms,  IJ. 
Dose,  1  to  1^  fl.  oz. 

4.  Syrupus  Sennas. — Senna,  16  oz. ;  oil  of  cori- 
ander, 3  TTi ;  sugar,  24  oz. ;  rectified  spirit,  3  fl.  oz. ; 
water,  5  pints. 

Dose,  1  to  4  fl.  dr. 

5.  Tinctura  SennsB. — Senna,  2J  oz. ;  raisins, 
2  oz.  ;  caraway,  J  oz. ;  coriander,  J  oz. ;  proof  spirit, 
1  pint. 

Dose,  1  to  4  il.  dr. 

Senna  is  the  most  important  constituent  of  Pulvis  Glycyr- 
rhizae  Compositus,  2  in  12. 

Action. 

External. — None. 

Internal. — Senna,  because  of  the  cathartic  acid 
in  it,  stimulates  the  muscular  coat  of  the  intestine 
especially  the  colon,  and  produces  some  hypergemia. 
Consequently  the  fluid  contents  of  the  small  intes- 
tine are  hurried  through  the  colon,  and  pale  yellow 
watery  stools,  containing  some  undigested  food,  are 
the  result.  Senna  acts  very  feebly  or  not  at  all  on 
the  biliary  secretion.  Large  doses  open  the  bowels 
several  times  and  produce  griping,  but  not  much 
hypersemia.  Probably  there  are  other  substances  in 
senna  beside  cathartic  acid  having  a  purgative  pro- 
perty, but  it  is  by  far  the  most  important.  Purga- 
tion by  senna  does  not  cause  subsequent  constipation. 
Some  constituents  of  it  are  absorbed,  and  may  cause 
the  urine  to  be  red.  It  will  purge  if  injected  into 
the  veins,  and  will  impart  its  purgative  properties  to 
the  milk  of  nursing  women. 

Therapeutics. 
Senna  is  a  safe,  useful  purgative  for  cases  of 
simple  constipation.  It  is,  because  of  its  tendency 
to  gripe  and  its  nauseous  taste,  rarely  given  alone. 
The  compound  liquorice  powder  is  to  be  preferred  to 
the  Mistura  Sennae     black  draught  "),  as  this  is  a 
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nasty  mixture.  Senna  is  largely  used  to  complete 
the  effect  of  duodenal  purgatives,  as  we  see  in  the 
old  prescription  of  a  blue  pill  at  night  and  a  black 
draught  in  the  morning.  Acting  on  the  colon,  it  is 
valuable  in  slight  cases  of  faecal  collection.  Com- 
pound liquorice  powder  is  much  used  in  habitual 
constipation  and  the  constipation  of  pregnancy. 
Confection  of  senna,  coated  with  chocolate,  forms 
the  well-known  purgative  Tamar  Indien,  and  in  this 
form  can  be  taken  by  children.  It  is  said  that  the 
infusion  contains  more  of  the  active  principles  than 
other  preparations  ;  it  soon  decomposes,  but  1  gr.  of 
nitre  to  the  fl.  oz.  will  prevent  this. 

FRA]\OUI.A  BAKK. 

Kliamni  Frang-ulee  Cortex.— Frangula  Bark. 
Synonym. — Buckthorn.  The  dried  bark  of  Bhamnus  frangula 
(Nat.  Ord.  Bhamnece),  Collected  from  the  young  trunk  and 
moderate-sized  branches,  and  kept  at  least  one  year  before  being 
used.    Imported  from  Holland. 

Characters. — Small  quills,  bark  only  ^  in.  thick,  outer 
surface  greyish  or  blackish  brown  ;  inner  surface  smooth, 
brownish  yellow.  Fracture  short  and  purplish  externally, 
somewhat  fibrous  and  yellowish  within.  No  marked  odour  ; 
taste  sweetish  and  slightly  bitter. 

Composition. — Fresh  bark  contains  a  glucoside,  frangulin 
(C21H20OJ,).  This,  in  the  old  bark,  has  become  converted  into 
rhamnose  and  emodin  (also  found  in  rhubarb),  to  which  the 
value  of  the  bark  is  due. 

Preparations. 

1 .  Extractum  Hhamni  Frangtilse. — Alcoholic 
and  aqueous. 

Dose,  15  to  60  gr. 

2.  Extractum  Bihamni  Frangxilse  LicLuidum. 

—  Alcoholic  and  aqueous. 
Dose,  1  to  4  il.  dr. 

Action  and  Theeapeutics. 

The  fresh  bark  is  a  violent  gastro- intestinal 
irritant,  but  that  which  has  been  kept  a  year  is  a 
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mild  laxative,  acting  like  senna;  it  is  suitable  for 
children  and  for  chronic  constipation. 

CASCARA  SAORABA. 

Rltamni  Purshianae    Cortex.  Synonyms  

Sacred  Bark,  Cascara  Sagrada.  The  dried  bark  of  Bhamniis 
purshiana,  California  buckthorn  (Nat.  Ord.  Bhamnece).  From 
the  North  Pacific  coast. 

Chabacters.— Quills  or  incurved  pieces.  The  bark  is 
only  ^  to  ^  in.  thick.  Externally  greyish  white,  smooth, 
marked  with  lichens ;  internally  brown,  nearly  smooth,  and 
striated  longitudinally.  Fracture  short  externally,  fibrous  inter- 
nally.   No  odour.    Bitter  taste. 

Composition. — The  chief  constituents  are  Cascarin,  said 
to  be  identical  with  frangulin,  several  resins,  a  neutral  sub- 
stance, various  acids,  and  a  volatile  oil. 

Preparations. 

1.  Extractum  Cascarse  Sagradse. — Alcoholic 
and  aqueous. 

Dose,  2  to  8  gr. 

2.  Extractum  Cascarse  Sag^adse  Lic[mduixi. 

— Alcoholic  and  aqueous. 
Dose,  I  to  2  fl.  dr. 

Action  and  Thekapeutics. 
Cascara  sagrada  is  a  simple  laxative  and  aperient, 
not  causing  much  griping,  and  resembling  in  its 
action  frangula  bark,  but  it  is  more  certain  and  more 
active.  The  bitter  principle  gives  it  stomachic  pro- 
perties. It  is  very  serviceable  for  constipation, 
especially  if  chronic.  A  single  pharmacopoeial  dose 
may  either  be  taken  in  the  evening,  or  10  to  15  nx  of 
the  liquid  extract  may  be  given  three  times  a  day 
before  meals.  One  advantage  of  its  use  is  that  gradu- 
ally increasing  doses  are  not  required.  The  liquid 
extract  is  very  bitter  ;  this  taste  may  be  concealed 
by  aromatics,  liquorice,  or  sal  volatile,  and  it  may  be 
given  in  chloroform  water.  The  Brit.  Pharm.  Confer- 
ence advises  the  following  syrup :  Liquid  extract  of 
cascara  sagrada,  4  §  ;  liquid  extract  of  liquorice,  3  §  ; 
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Tinctura  Carminativa,  2  3  {see  Cardamoms)  ;  syrup, 
to  1  pt.  Strength,  12  ni  of  the  liquid  extract  to  5j. 
Dose,  1  to  43. 

AI.OE§. 

Aloe  Bartoadensis,— Barbadoes  Aloes.    The  juice, 

when  inspissated,  which  flows  from  the  transversely  cut  bases  of 
the  leaves  of  Aloe  vulgaris  (Nat.  Ord.  Liliacece).  West  Indies. 
The  variety  known  as  Curapoa  aloes,  which  is  also  ofEcial,  is 
included  under  Barbadoes  Aloes. 

Chabactees. — Deep  reddish-brown,  chocolate-brown,  dark 
brown,  or  almost  black.  Fracture  usually  dull  and  waxy,  some- 
times smooth  and  glassy.  Opaque  in  mass,  translucent  and 
of  an  orange-brown  tint  in  thin  films.  Powder  dull  olive-yellow. 
Odour  strong,  disagreeable.  Taste  bitter,  nauseous.  (The 
Curapoa  variety  is  more  glossy  and  translucent,  and  has  a  dis- 
tinctive odour.)  When  moistened  with  rectified  spirit,  and 
examined  in  a  thin  stratum  under  the  microscope,  it  shows 
numerous  crystals.  Solubility. — Almost  entirely  in  proof 
spirit ;  75  per  cent,  of  it  dissolves  in  water.  Resembling  aloes. 
— Resins  of  guaiacum  and  jalap,  which  are  not  bitter. 

Composition. — The  chief  constituents  are — (1)  Aloin. 
Synonym, — Barbaloin,  which  is  official  (see  p.  448).  (2)  A  resin. 
(3)  A  trace  of  gallic  acid.  (4)  A  trace  of  a  volatile  oil  giving 
the  odour. 

Dose,  1  to  6  gr. 

Preparations. 

1.  Enema  Aloes. — Barbadoes  aloes,  40   gr. ; 
carbonate  of  potassium,  15  gr.;  mucilage  of  starch,  10 
for  one  enema. 

2.  Extractum  Aloes  Barbadensis. — Aqueous. 
Strength. — 1\  in  1. 

Dose,  1  to  6  gr. 

3.  Pilula  Aloes  Barbadensis.  —  Barbadoes 
aloes,  2  ;  hard  soap,  1 ;  oil  of  caraway^ ;  confection  of 
roses,  1. 

Dose,  5  to  10  gr. 

4.  Pilula  Aloes  et  Eerri. — Barbadoes  aloes,  2  ; 
sulphate  of  iron,  IJ  ;  compound  powder  of  cinnamon, 
3  ;  confection  of  roses,  4. 

Dose,  5  to  10  gr. 

Barbadoes  aloes  is  contained  in  Pilula  Cambogise  Com- 
posita  (1  in  6),  Pilula  Colocynthidis  Composita  (1  in  3),  and 
Pilula  Colocynthidis  et  Hyoscyami  (1  in  4J). 
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Aloe  SocotrinR. — Socotrine  Aloes.  The  juice,  when 
inspissated,  which  flows  from  the  transversely  cut  bases  of 
the  leaves  of  Aloe  Perryi,  and  probably  other  species  (Nat. 
Ord.  Liliacece).  Socotra.  The  variety  known  as  Zanzibar 
aloes,  which  is  also  official,  is  included  under  Socotrine  Aloes. 
Probably  very  little  of  the  so-called  Socotrine  aloes  comes 
from  Socotra. 

Characteks. — Of  various  shades  of  reddish  brown,  dark- 
ening by  exposure.  Fracture  usually  smooth  and  resinous,  or 
rarely  rough  and  irregular.  In  thin  films  it  is  transparent, 
orange,  ruby-red,  or  orange-brown.  Powder  bright,  tawny, 
I  reddish  brown.  Odour  strong,  somewhat  agreeable.  Taste 
very  bitter.  When  moistened  with  rectified  spirit,  and 
examined  in  a  thin  stratum  under  the  microscrope,  it  ex- 
hibits numerous  crystals.  Some  specimens  of  Socotrine 
aloes  are  more  or  less  opaque  and  liver-coloured,  and  it  is 
then  called  hepatic  aloes.  Solubility. — Almost  entirely  in 
spirit ;  50  per  cent,  of  it  dissolves  in  water.  Besemhling 
aloes  Eesins  of  jalap  and  guaiacum,  which  are  not  bitter. 

Socotrine  aloes  is  less  deep  in  colour,  less  opaque,  its 
powder  is  brighter  and  more  reddish,  and  its  odour  is  not 
nearly  so  disagreeable  as  that  of  Barbadoes  aloes. 

Composition. — The  same  as  Barbadoes  aloes.  The  aloin 
is  a  little  different,  and  is  called  Socoaloin,  but  the  physio- 
logical properties  of  the  two  aloins,  which  are  isomeric,  are 
the  same. 

Dose  1  to  6  gr. 

Prejparations. 

1.  Enema  Aloes  Socotrinde. — Socotrine  aloes, 

40  gr. ;  carbonate  of  potassium,  15  gr. ;  mucilage  of 
starch,  10     for  one  enema. 

2.  Extractum  Aloes  Socotrinss. — Aqueous, 
Strength. — 2  in  1. 

Dose,  1  to  6  gr. 

3.  Decoctum  Aloes  Compositum. — Extract  of 
Socotrine  aloes,  2  ;  myrrh,  1  ;  saffron,  1  ;  carbonate  of 
potassium,  1 ;  extract  of  liquorice,  8  ;  compound  tinc- 
ture of  cardamoms,  60  ;  water,  up  to  200.    Strength. — 

41  gr.  in  §j. 

Dose,  I  to  2  il.  oz. 

4.  Pilula  Aloes  Socotrinse.— Socotrine  aloes, 
2  ;  soap,  1 ;  volatile  oil  of  nutmeg,  ^  ;  confection  of 
roses,  1. 

Dose,  5  to  10  gr. 
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5.  Pilula Aloes  et  Asafcetidse. — Socotrine  aloes, 
asafoetida,  hard  soap,  confection  of  roses,  of  each  1. 

Dose,  5  to  10  gr. 

6.  Pilula  Aloes  et  Myrrhse. — Socotrine  aloes, 
2  ;  myrrh,  1 ;  saffron,  J ;  treacle,  1  ;  glycerine,  q.s. 

Dose,  5  to  10  gfr. 

7.  Tinctura  Aloes  Socotrine  aloes,  1 ;  extract 

of  liquorice,  3  ;  proof  spirit,  40. 

Dose,  1  to  2  fiL.  dr. 

8.  Vinum  Aloes. — Socotrine  aloes,  8  ;  ginger, 
1 ;  cardamoms,  1 ;  sherry,  240.  Strength. — Nearly  2 
gr.  to  5j. 

Dose,  1  to  2  il.  dr. 

Extract  of  Socotrine  aloes  is  contained  in  Extractum 
Colocynthidis  Compositum  (1  in  2|). 

Socotrine  aloes  is  contained  in  Pilula  Ehei  Composita  (1 
in  6),  Tinctura  Benzoini  Composita  (1  in  60). 

Aloiil. — CjgHisO^.  A  crystalline  neutral  principle  ex- 
tracted from  aloes  by  solvents  and  recrystallization. 

Chabactees. — Tufts  of  yellow  acicular  crystals.  Solu- 
bility.— Freely  in  hot  fluids,  sparingly  in  cold  water  or  cold 
spirit,  not  at  all  in  ether.  Rapidly  altered  by  alkalies.  The 
specimens  of  aloin  are  named  according  to  the  variety  of 
aloes  from  which  they  are  derived ;  thus  we  have  barbaloin, 
socoaloin,  nataloin  (Natal),  and  zanaloin  (Zanzibar).  They 
differ  very  slightly  from  each  other ;  they  are  isomeric,  and  their 
action  is  the  same.  Barbaloin  is  generally  preferred.  Aloin 
is  the  active  principle  of  aloes,  but  it  does  not  gripe  so  much. 

Dose,  i  to  2  gr. 

Action  of  Aloes. 

External. — Aloes  has  no  external  action  on  the 
unbroken  skin,  but  it  can  be  absorbed  from  a  raw 
surface,  for  aloes  sprinkled  on  an  ulcer,  to  which  it 
is  a  slight  stimulant,  will  lead  to  purging. 

Internal. — Gastro -intestinal  tract. — In  the  sto- 
mach the  bitter  principle  of  aloes  causes  it  to  act  as 
a  stomachic,  like  other  bitters.  In  the  intestine  it 
increases  the  rate  of  the  flow  of  bile,  and  probably  the 
amount  secreted.  It  produces  little  influence  in  the 
small  intestine,  but  the  muscular  coat  of  the  colon 
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is  powerfully  stimulated,  and  the  intestinal  secretion 
from  that  part  slightly  accelerated.  Aloes,  therefore, 
purges,  and  naturally  takes  some  time,  usually  fif- 
teen to  twenty  hours,  to  act ;  the  motion  is  well 
formed,  not  very  soft,  as  there  is  so  little  increased 
secretion  of  fluid,  and  it  is  dark  coloured  from  the  bile 
in  it.  Sometimes  the  drug  gripes  somewhat,  because 
the  muscular  contraction  it  produces  is  irregular. 
As  it  acts  chiefly  on  the  lower  bowel  the  habitual 
use  of  it  may  lead  to  piles. 

Female  genital  organs, — Aloes  will  aggravate  the 
menstrual  flow ;  it  is  therefore  an  emmenagog^ue. 
It  is  excreted  by  the  milk,  for  aloes  given  to  the 
mother  may  purge  the  child.  It  is  stated  also  to  be 
excreted  in  the  urine. 

Barbadoes  aloes  is  more  purgative  than  Socotrine 
aloes,  and  contains  a  greater  proportion  of  substances 
soluble  in  water. 

As  a  rule  aloin  acts  like  aloes,  but  it  does  not 
gripe  so  much.  Some  specimens,  however,  have 
very  little  action.  This  maybe  owing  to  adulteration, 
or  differences  in  the  composition  of  different  speci- 
mens. 

Therapeutics. 

Aloes  is  an  excellent  purgative  for  cases  of 
habitual  constipation,  many  of  which  are  due  to  an 
imperfect  contraction  of  the  muscular  coat  of  the 
large  intestine.  It  is  very  commonly  given  as  a 
dinner  pill  (1  gr.  of  extract  of  aloes  and  \  gr.  of 
extract  of  nux  vomica)  to  sufferers  from  chronic 
constipation,  and  in  these  cases  its  bitter  principles 
acting  as  stomachics  aid  digestion.  To  avoid 
griping  it  is  well  to  combine  a  little  extract  of  hyos- 
cyamus  or  a  little  extract  of  belladonna  with  it. 
One  great  advantage  of  aloes  is  that  the  dose 
need  not  be  gradually  increased.  It  is  also  very 
commonly  given  as  a  pill  with  nux  vomica  and  a 
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grain  or  two  of  the  dried  sulphate  of  iron  to  persons 
suffering  from  chlorosis  and  other  forms  of  anaemia. 
It  overcomes  the  chronic  constipation  so  common 
in  these  cases,  and  some  regard  this  as  very  im- 
portant for  the  cure  of  the  disease.  The  amenor- 
rhoea  so  frequently  associated  with  chlorosis  is  often 
benefited  by  aloes,  and  amenorrhoea  due  to  other 
causes  may  also  be  relieved.  Aloes  is  of  great 
service  in  many  cases  of  chronic  constipation  of  chil- 
dren. A  warm  aqueous  solution  of  aloin  purges 
when  injected  subcutaneously. 

Aloes  must  not  be  given  in  pregnancy,  haemor- 
rhoids, or  menorrhagia.    The  enema  is  anthelmintic. 

Class  III.— Drastic  Purgfatives. 

Scammoiiise  Radix.— The  dried  root  of  Convolvu- 
lus scaynmonia  (Nat.  Ord.  Convolvulacece),  Syria  and  Asia 
Minor. 

Chaeacters — Cylindrical,  except  at  upper  end,  where  it 
is  enlarged,  and  has  remains  of  aerial  stems  ;  shrivelled, 
longitudinally  furrowed.  Externally,  greyish  brown  or 
yellow.  Internally,  pale  brown  or  white.  Fractured  surface 
shows  fragments  of  pale  yellowish-brown  resin.  Odour  and 
taste  like  jalap,  faint.  Resembling  scamjnony  root. — Bella- 
donna, which  is  smaller. 

Scanimoiiaiiill.— Scammony.  A  gum-resinous  ex- 
udation obtained  by  incision  into  the  living  root  of  Convol- 
vulus scammonia.    Hardened  by  exposure  to  air. 

Characteks. — Flat,  irregular  cakes,  ash-grey  or  blackish 
brown  externally,  sprinkled  with  grey  powder.  Very  brittle. 
Fracture  resinous,  shining,  porous,  dark  grey.  Easily  re- 
duced to  an  ash-grey  powder,  forming  an  emulsion  with 
water.  Odour  peculiar,  cheesy.  When  chewed  gives  a  prick- 
ing sensation. 

Impurities. — Chalk  and  starch. 

Composition. — The  chief  constituents  are — (1)  The  resin 
(q.  v.),  75  to  80  per  cent.  (2)  Gum,  10  to  20  per  cent. 
(3)  Starch. 

Dose,  5  to  10  gr. 
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Preparatioji, 
Mistura  Soammonii.— Scammony,  3  gr.,  tritu- 
rated with  milk,  1  fl.  oz. 
Dose,  1  to  3  il.  oz. 
Scammonise  Resina.  —Resin  of  Scammony. 
Source. — Digest  and  percolate  scammony  root  or  scam- 
mony with  spirit,  precipitate  the  resin  *with  water,  wash  it 
several  times,  and  dry  it. 

Characters. — Brownish,  brittle,  translucent  pieces  ;  frac- 
ture resinous.  Odour  fragrant  if  prepared  from  the  root. 
Soluble  in  ether.  Tincture  of  it  does  not  blue  the  fresh-cut 
surface  of  potato. 

Composition. — The  chief  constituent  is  jalapin  [see  p. 
453). 

Impurities. — Guaiacum  resin,  which  blues  potato.  Jalap 
resin,  insoluble  in  ether. 
Dose,  3  to  8  gr. 

Preparations, 

1.  Confectio  Scammonii. — Scammony  resin, 
48  ;  ginger,  24  ;  oil  of  caraway,  2  ;  oil  of  cloves,  1 ; 
syrup,  48  ;  honey,  24. 

Dose,  10  to  30  gr. 

2.  Pulvis  Scammonii  Compositus. — Scam- 
mony rein,  4  ;  jalap,  3  ;  ginger,  1. 

Dose,  10  to  20  gr. 

3.  Pilula  Scammonii  Composita.— Scammony 
resin,  1 ;  resin  of  jalap,  1  ;  curd  soap,  1  ;  strong  tinc- 
ture of  ginger,  1  ;  spirit,  2.  (The  only  official  vege- 
table aperient  pill  not  containing  aloes.) 

Dose,  5  to  15  gr. 

Scammony  resin  also  contained  in  Extractum  Colocyn- 
thidis  Compositum  (1  in  6),  Pilula  Colocynthidis  Composita  (1 
in  3),  Pilula  Colocynthidis  et  Hyoscyami  (1  in  4J). 

Action. 

Gastro -intestinal  tract, — Scammony  has  no  effect 
till  it  reaches  the  duodenum.  With  the  bile  it  forms 
a  strongly  purgative  compound,  powerfully  stimu- 
lating the  intestinal  glands  and  causing  a  profuse 
secretion  of  intestinal  fluids.  There  is  some  exaggera- 
tion of  vascularity,  some  irregular  stimulation  of 
the  muscular  coat,  but  these  are  comparatively  slight, 
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and  there  is  little  if  any  addition  to  the  biliary  flow. 
As  a  result  of  these  actions,  in  about  four  hours 
there  is  a  profuse  watery  evacuation  of  the  bowels. 
The  drug  is,  therefore,  a  powerful  hydragogue 
cathartic,  and  in  large  doses  a  strong  gastro-intes- 
tinal  irritant.  Its  action  is  attended  with  some 
griping.  It  produces  no  effect  if  injected  into  the 
blood,  and  therefore  acts  only  locally  on  the  intes- 
tine. It  is  anthelmintic  to  both  round- worms  and 
tape-worms. 

Therapeutics. 

Scammony  being  a  prompt  purgative,  obstinate 
constipation,  in  either  children  or  adults,  may  be 
treated  with  it.  It  may  also  be  given  as  an  anthel- 
mintic. 

JAI.AP. 

Jala.pa,« — The  dried  tuhercles  ot  Ipomcsa  purga  (Nat. 
Ord.  Convolvulacece).  Mexico. 

Characters. — Irregularly  ovoid  or  oblong,  hard,  com- 
pact. Size  variable,  generally  somewhere  between  a  walnut 
and  hen's  egg.  May  be  in  halves  and  quarters.  Externally 
dark  brown,  furrowed,  wrinkled  with  pale  lines  or  scars. 
Internally  dirty  yellow  or  brown,  with  dark  brown  irregular 
circles.  Odour  smoky,  slight.  Taste  sweetish,  acrid, 
nauseous. 

Composition. — The  chief  constituent  is  the  official  resin, 
15  to  18  per  cent.  (q.  v.) 
Dose,  10  to  30  gfr. 

Preparations. 

1.  Extractum  Jalapse. — Spiritous  and  aqueous. 
2  in  1. 

Bose,  5  to  15  gr. 

2.  Pulvis   JalapsB   Compositus. — Jalap,    5 ; 

acid  tartrate  of  potassium,  9  ;  ginger,  1. 
Bose,  20  to  60  gfr. 

3.  Tinctura  Jalapse.— Jalap,  1 ;  proof  spirit,  8. 
Bose,  J  to  2  fi.  dr. 

Jalap  is  contained  in  Pulvis  Scammonii  Compositus,  3 

in  8. 
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Jalapse  Resina. 

Source. — Jalap  is  digested  and  percolated  with  spirit. 
From  the  tincture  thus  formed  the  resin  is  precipitated  with 
water.    It  is  washed  and  dried. 

Characters.— Dark  brown,  opaque,  brittle  fragments, 
translucent  at  the  edges,  breaking  with  a  resinous  fracture. 
Odour  sweetish.  Taste  acrid.  Solubility. — Keadily  in  spirit, 
not  in  water.    Resembling  jalap. — Aloes,  which  is  bitter. 

Composition. — The  chief  constituents  are  — (1)  Convol- 
vulin,  a  glucoside,  18  per  cent.,  a  hard  substance  insoluble  in 
ether,  more  irritant  than  jalapin,  and  probably  the  most  active 
ingredient  of  jalap.  (2)  Jalapin,  a  glucoside,  18  per  cent. 
Dose,  J  gr.  This  is  a  soft  resinous  substance,  soluble  in  ether. 
It  is  probably  the  active  principle  of  scammony.  It  is  very 
doubtful  whether  jalap  tubercles  contain  any  jalapin,  but  it  is 
found  in  jalap  wood  and  jalap  stalks.    (3)  Starch  and  gum. 

Dose,  2  to  5  gr. 

Jalap  resin  is  contained  in  Pilula  Scammonii  Composita 
(1  in  6). 

Action. 

The  mode  of  action  of  jalap  is  precisely  the  same 
as  that  of  scammony,  with  only  two  exceptions.  It 
causes  a  greater  secretion  of  intestinal  juice,  and  is 
therefore  more  hydragogue  ;  it  stimulates  the  vessels 
and  muscular  coat  less,  and  therefore  is  less  irritant 
and  griping. 

Theeapeutics. 
Jalap  is  very  largely  used  as  a  hydragogue  pur- 
gative when  we  want  to  draw  off  large  quantities  of 
fluid,  therefore  it  is  especially  suitable  for  patients 
with  Bright' s  disease,  for  those  suffering  from 
uraemia,  and  for  those  with  dropsy  from  any  cause. 
Large  doses  should  not  be  given  if  the  intestinal 
mucous  membrane  is  liable  to  inflame  easily.  It  is 
occasionally  employed  for  severe  constipation. 

CROTON  Oil.. 

Oleum  Crotonis,— The  fixed  oil  expressed  in 
Britain  from  the  seeds  of  Croton  tiglium  (Nat.  Ord.  Euphor- 
biacece).   East  Indies. 
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Chaeactees. — Brownish  yellow  to  dark  reddish  brown, 
fluorescent,  with  a  viscid  consistence,  which  is  increased  by 
age.  Odour  faint,  peculiar,  rancid.  Taste  oily,  acrid.  Solu- 
bility.— 1  in  60  of  alcohol ;  freely  in  ether,  chloroform,  or 
olive  oil. 

Composition. — The  chief  constituents  are — (1)  Several 
volatile  acids  (1  per  cent,  in  all)  ;  these  give  the  odour.  Tiglic 
acid  is  the  characteristic  one.  The  others  are  acetic,  butyric, 
valerianic.  (2)  Several  fatty  acids,  both  free  and  combined  to 
form  fats.  (3)  Crotoncl,  a  substance  which  is  non-purgative, 
but  is  capable  of  causing  cutaneous  irritation. 

Dose,  J  to  1  m.  on  a  lump  of  sugar,  or  mixed  with 
butter  or  vaseline  and  placed  at  the  back  of  the  mouth. 

Preparation. 
Liniuientum  Crotonis. — Croton  oil,  1 ;  oil  of 
cajuput,  3J  ;  spirit,  3J. 

(Croton  seeds  are  not  official,  but  it  is  important  to  recog- 
nize them.  They  are  ^  in.  long,  ^  in.  broad,  ovoid  and  bluntly 
oblong,  covered  with  a  brown  shell,  which  on  scraping  becomes 
black.  The  kernel  is  white  and  oily.  They  yield  50  to  60  per 
cent,  of  croton  oil.  They  are  known  from  castor-oil  seeds, 
which  are  like  them,  by  the  fact  that  the  castor-oil  seeds  are 
bright,  polished,  and  mottled.) 

Action. 

External. — Croton  oil  is  one  of  the  most  powerful 
irritants  in  the  pharmacopoeia.  A  drop  placed  on 
the  skin  causes  redness,  burning  pain,  and  quickly 
a  crop  of  vesicles  forms  (vesication)  ;  these  rapidly 
become  pustules  (pustulation),  and  the  surrounding 
subcutaneous  tissue  is  red  and  oedematous. 

Internal. —  Gastro-intestinal  tract.  Very  soon 
after  a  drop  has  been  taken  there  is  considerable 
griping  and  abdominal  pain.  In  an  hour  or  two  the 
bowels  are  opened,  and  this  may  subsequently  occur 
several  times,  the  motions  becoming  more  and  more 
fluid.  The  croton  oil  greatly  aggravates  the  vas- 
cularity of  the  stomach  and  intestines,  the  mucous 
membrane  of  which  becomes  red,  oedematous,  and 
angry-looking ;  there  is  a  great  increase  of  the  intes- 
tinal secretion,  but  none  of  the  bile.    The  drug  pro- 
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duces,  in  fact,  severe  enteritis,  and  to  a  less  extent 
gastritis.  The  motions  may  contain  blood.  These 
effects  are  all  due  to  the  local  effect  of  the  croton 
oil.  It  is  probable  that  the  peristaltic  movements 
are  increased  also ;  whether  this  is  a  result  of  the 
irritation,  or  of  some  action  of  the  drug  exerted  after 
absorption,  is  not  known.  Croton  oil  applied  to  the 
skin  may  cause  free  purgation. 

Theeapeutics. 
External. — Croton  oil  was  formerly  employed 
externally  as  an  irritant  and  counter-irritant  for 
inflamed  joints,  pleurisy,  bronchitis,  phthisis,  &c. ; 
but  it  is  not  often  so  used  now,  as  the  scars  left  after 
the  suppuration  are  very  unsightly,  the  application 
is  too  painful,  and  the  inflammation  induced  too 
severe.  A  little  croton  oil  spread  over  an  area  not 
exceeding  that  of  a  sixpence  may  be  applied  to  set 
up  suppuration  in  the  scalp,  and  so  to  destroy  an 
inveterate  patch  of  ringworm,  if  it  is  wished  to  cure 
it  quickly.  The  croton  oil  will  certainly  do  this,  but 
the  resulting  suppuration  is  so  severe  that  the 
remedy  should  be  used  with  care,  and  only  when  all 
others  have  failed.  The  liniment,  well  diluted,  is 
occasionally  employed  to  stimulate  the  skin  in  alo- 
p  ecia. 

Internal. — Croton  oil  should  only  be  given  in  very 
obstinate  constipation  not  due  to  organic  obstruction, 
and  only  one  dose  should  be  administered.  Not  more 
than  one  or  two  drops  should  be  prescribed.  Consti- 
pation due  to  lead  poisoning  and  f^cal  impaction  are 
sometimes  suitable  cases.  Placed  on  the  back  of  the 
tongue,  it  is,  on  account  of  its  small  bulk,  a  useful 
purgative  for  lunatics  who  refuse  to  take  anything, 
and  for  unconscious  patients,  because  in  such  cases  it 
is  quickly  swallowed  reflexly  and  therefore  it  is  com- 
monly given  to  those  who  are  unconscious  from  apo- 
plexy.   It  must  never  be  administered  to  children,  to 
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pregnant  women,  to  feeble  subjects,  to  those  with 
haemorrhoids,  nor  to  those  suffering  from  peritonitis, 
gastritis,  or  enteritis. 

COI.OCY]\TH  PUL.P. 

Colocyiithidis  Pwlpa.— The  dried  peeled  fruit, 

freed  from  seeds,  of  CitruUus  colocynthis.  Synonym. — Bitter 
calumba  (Nat.  Ord.  Cucurbitacece).  Imported  from  Smyrna, 
Trieste,  France,  and  Spain. 

Characters. — More  or  less  broken,  whitish,  very  light, 
spongy,  tough  balls,  about  2  in.  in  diameter,  consisting  of 
the  pulp  in  which  the  seeds  are  embedded.  The  broken-up 
pulp  without  the  seeds  is  alone  official.  This  is  light,  spongy, 
whitish,  odourless,  with  an  intensely  bitter  taste. 

Impurities. — Seeds  and  cortex. 

Composition. — The  chief  constituents  are — (1)  Colocyn- 
thin,  an  amorphous  or  crystalline,  bitter,  active  glucoside, 
readily  soluble  in  water  and  alcohol.  (2)  Eesinous  matter 
having  the  names  of  citrullin,  colocynthein,  and  colocynthitin, 
insoluble  in  water. 

Dose,  2  to  8  gr. 

Preparations. 

1.  Extractum  Colocynthidis  Compositum. — 

Colocynth  pulp,  6  ;  extract  of  Socotrine  aloes,  12  ;  resin 
of  scammony,  4  ;  curd  soap,  3 ;  cardamoms,  1 ;  proof 
spirit,  160. 

Dose,  2  to  5  gr. 

2.  Pilula  Colocynthidis  Composita. — Colo- 
cynth pulp,  1  ;  Barbadoes  aloes,  2  ;  resin  of  scammony, 
2  ;  sulphate  of  potassium,  J  ;  oil  of  cloves,  J ;  water,  q.  s. 

Dose,  5  to  10  gv. 

3.  Pilula  Colocynthidis  et  Hyoscyami.— 

Pilula  Colocynthidis  Composita,  2  ;  extract  of  hyoscya- 
mus,  1. 

Dose,  5  to  10  gfr. 

Action. 

In  small  doses  colocynth  acts  as  a  simple  bitter, 
increasing  the  gastric  and  intestinal  secretions  and 
improving  the  appetite.  In  larger  doses  it  augments 
the  flow  of  bile  and  succus  entericus  considerably, 
stimulates  the  muscular  coat,  causes  a  little  griping. 
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and  leads  to  the  evacuation  of  a  watery  motion.  In 
still  larger  doses  the  hypersecretion  is  excessive  and 
the  griping  is  severe  because  the  muscular  coat  is 
powerfully  irritated,  and  several  abundant  watery 
motions  result.  The  drug  may  therefore  be  called 
drastic,  hydragogue,  and  cathartic.  The  depression 
produced  may  be  considerable. 

Therapeutics. 

Colocynth  should  never  be  given  alone,  because 
of  the  griping  it  causes.  In  the  colocynth  and 
hyoscyamus  pill,  which  is  often  prescribed,  the  hyos- 
cyamus  prevents  this  painful  result.  Colocynth  is 
an  excellent  purgative  for  producing  a  single  abun- 
dant evacuation  of  the  bowels  in  chronic  constipation, 
such  as  that  so  often  met  with  in  persons  suffering 
from  hepatic  disorder,  and  in  those  confined  to  bed. 
Because  of  the  watery  character  of  the  motions  it 
may  be  given  in  ascites  or  Bright' s  disease,  but 
jalap  or  scammony  is  usually  preferred.  It  is  too 
irritant  for  habitual  use.  It  should  never  be  adminis- 
tered if  there  is  any  suspicion  of  intestinal  or  gas- 
tric inflammation,  nor  in  pregnancy.  It  is  often 
combined  with  milder  purgatives.  A  diuretic  action 
has  been  claimed  for  it,  but  this  is  unimportant. 

EI.ATERIUM, 

£cballii  Fructus. —  Squirting  Cucumber  Fruit. 
Synonym. — Elaterii  Fructus.  The  fruit,  very  nearly  ripe,  of 
Echallium  elaterium  (Nat.  Ord.  Cucurbitacece).  Britain. 

Chaeacteks.— Oval,  about  IJ  in.  long,  covered  with  soft 
prickles  terminating  in  white  points.  When  ripe  the  fruits  are 
suddenly  detached  from  the  stalk,  and  the  juice  and  seeds 
are  expelled. 

Composition. — The  juice  deposits  elaterium. 

Elaterium. — The  expressed  juice  is  strained,  set  aside 
to  deposit,  and  the  sediment  is  dried  on  porous  tiles. 

Characters. — In  light,  friable,  greenish-grey,  flattened,  ot 
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slightly  incurved  pieces,  about     in.  thick.    Odour  faint,  tea- 
like.   Taste  bitter,  but  should  not  be  tasted,  as  it  is  so  active. 
Impurities.—  Starch,  flour,  chalk. 

Composition. — The  chief  ingredient  is  elaterin,  15  to  40 
per  cent,  {see  below). 
Dose,  i  to  i  gr. 

Elaterinum.— Elaterin.  C20H28O5.  A  neutral  body, 
the  active  principle  of  elaterium. 

SouECE. — Exhaust  elaterium  with  chloroform ;  precipi- 
tate with  ether  ;  purify  by  recrystallization  with  chloroform. 

Characters. — A  neutral  substance,  in  small,  colourless, 
bitter  crystals  (not  to  be  tasted).  Solubility. — Not  in  water, 
1  in  160  of  spirit,  easily  in  chloroform. 

Dose,  ^0  to  grr. 

Preparation. 
Pulvis  Elaterini  Compositus.—  Elaterinum,  1 
sugar  of  milk,  39. 
Dose,  J  to  5  gv. 

Action. 

The  action  of  the  squirting  cucumber  and  of  ela- 
terium depends  entirely  on  the  elaterin.  Elaterium 
should  never  be  prescribed,  because  of  the  varying 
quantity  of  elaterin  it  contains.  This  body  is  vio- 
lently purgative,  producing  profuse  watery  evacua- 
tions attended  with  griping  and  much  prostration. 
It  acts  like  colocynth,  and  except  that  it  is  much 
more  energetic  the  description  of  that  drug  will 
apply  to  it.  It  increases  the  salivary  secretion. 
When  injected  subcutaneously  it  purges.  It  is  the 
most  powerful  hydragogue  purgative  in  the  pharma- 
copoeia. 

THEKAPEUTICS. 

Elaterin  should  not  be  given  in  ordinary  consti- 
pation, as  it  is  too  violent  in  its  effects,  but  on 
account  of  the  large  amount  of  fluid  it  brings  away 
it  is  in  suitable  cases  very  useful  in  ascites  and  in 
Bright's  disease.  The  same  cautions  as  were  enu- 
merated for  colocynth  are  still  more  necessary  here. 
It  should  not  be  given,  or  only  with  great  care,  in 
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heart  disease,  on  account  of  the  depression  pro- 
duced. 

OAMBOOE. 

Cambogia.— Gamboge.  A  gum-resin  obtained  from 
Garcinia  Hanburii  (Nat.  Ord.  Guttiferce).  Imported  from 
Siam. 

Chaeactebs. — Cylindrical  pieces,  solid  or  hollow,  longi- 
tudinally striated.  Break  with  a  smooth,  conchoidal,  glisten- 
ing fracture.  Tawny,  changing  to  yellow  when  rubbed  with 
water.    Taste  acrid.    Powder  bright  yellow. 

Composition.  —The  chief  constituents  are — (1)  A  brilliant 
yellow  resin,  gambogic  acid,  73  per  cent.  (2)  Gum,  23  per 
cent.  This  is  soluble,  so  that  an  emulsion  of  gambogic  acid  is 
formed  with  water. 

Impurities. —  Starch,  woody  fibre. 

Dose,  1  to  4  gr. 

Preparation. 

Filula  Cambogise  Composita. — Gamboge,  1 ; 
Barbadoes  aloes,  1 ;  compound  powder  of  cinnamon,  1 ; 
hard  soap,  2  ;  syrup,  q.  s. 

Dose,  5  to  10  gr. 

Action. 

Gamboge  is  a  drastic  hydragogue  purgative, 

causing  much  griping,  and  in  large  doses  great  irri- 
tation of  the  alimentary  canal.  Most  of  it  passes 
in  the  faeces,  but  some  is  absorbed,  causing  the  urine 
to  be  yellow.    It  is  slightly  diuretic. 

Therapeutics. 
It  is  not  often  prescribed,  as  it  is  uncertain,  and 
gripes  considerably.  It  should  never  be  given  alone. 
It  has  been  used  as  an  anthelmintic. 

Class  IV. — Cholagogues. 

PODOPHYI.I.IIV. 

Podophylli  RMzoma. —Podophyllum  Ebizome. 

Synonym  Podophyllin     The  dried  rhizome  and  rootlets  of 

Podophyllum  peltatum,  the  American  May-apple  (Nat.  Ord. 
Berberidacece).    Imported  from  North  America. 
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Characters.— Pieces  of  variable  length  and  about  i  to 
^  in.  thick,  flattened,  cylindrical,  with  irregular  tuberosities, 
which  are  marked  above  by  a  depressed  circular  scar,  and 
give  off  below  a  number  of  very  brittle  brownish  rootlets,  or 
show,  if  these  are  broken  off,  a  corresponding  number  of 
whitish  scars  ;  dark  reddish  brown  externally,  smooth  or 
wrinkled  ;  fracture  short ;  internally  whitish  and  mealy.  Odour 
faintly  narcotic.    Taste  bitterish,  acid,  nauseous. 

Composition. — The  chief  constituents  are — (1)  The  alka- 
loid beberine  (see  p.  433).  (2)  The  official  resin,  which  is  the 
purgative  principle. 

Podopliylli  Reisina.  —Resin  of  Podophyllin. 

Source. — Extract  the  root  with  spirit,  and  precipitate  the 
resin  with  water.    Wash  and  dry. 

Characters. — A  pale  yellow  to  deep  orange-brown  amor- 
phous powder,  soluble  in  rectified  spirit  and  ammonia. 

Composition  Podophyllin  resin  contains  at  least  two 

other  resins,  one  soluble  and  the  other  insoluble  in  ether. 
T^ese  resins  contain  an  active  purgative  crystalline  body,podo- 
phylloxin.  This,  it  is  said,  can  be  split  up  into  picro-podo- 
phyllic  acid,  which  is  inert,  and  picro-podophyllin,  a  crystalline 
neutral  body,  the  active  principle.  Both  these  also  exist  free 
in  the  rhizome. 

Incompatibles. — Water  precipitates  it  from  spirit,  acids 
precipitate  it  from  ammonia. 

Dose,  ^  to  1  gv. 

Preparation. 
Tinctura  Podophylli. — Resin  of  podophyllum, 
1  gr.,  in  rectified  spirit,  53. 
Dose,  15  m.  to  1  fl.  dr. 

Action. 

External. — It  has  no  external  action  unless 
applied  to  raw  surfaces,  from  which  it  may  be 
absorbed  and  then  it  will  purge. 

Internal. —  Gastro-intestijial  tract, — Podophyllin 
has  a  bitter  taste.  It  is  in  large  doses  a  powerful 
gastro-intestinal  irritant,  and  has  caused  death.  In 
medicinal  doses  it  gives  rise  to  much  griping  pain, 
perhaps  some  nausea,  and  in  about  ten  hours  there 
is  an  evacuation  of  the  bowels  ;  the  motion,  which 
is  liquid,  is  deeply  stained  with  bile.    The  pain  shows 
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that  the  muscular  coat  is  stimulated,  the  liquidity 
that  probably  an  excess  of  intestinal  fluid  is  secreted, 
and  the  colour  that  more  bile  is  poured  into  the  intes- 
tine. In  small  doses  podophyllin  decidedly  increases 
the  secretion  of  bile,  in  purgative  doses  it  does  not, 
although  more  bile  is  poured  from  the  gall-bladder 
into  the  intestine.  It  is  thus  a  direct  and  indirect 
cholagogue.  It  probably  acts  after  absorption,  for 
all  its  effects  can  be  produced  if  it  is  injected  subcu- 
taneously. 

Theeapeutics. 

Podophyllin  is  only  used  for  its  cholagogue 
purgative  action.  It  is  especially  suitable  for 
constipation  due  to  hepatic  disorder,  whether  func- 
tional, as  in  the  hepatic  dyspepsia  which  commonly 
goes  by  the  name  of  biliousness,  or  organic,  as  in 
hepatic  cirrhosis  and  cancer.  It  must  be  remem- 
bered that,  as  it  causes  much  griping,  it  should  be 
combined  with  hyoscyamus  or  some  other  drug 
to  overcome  this  ;  that  it  takes  a  long  while  to  act, 
and  will  therefore  be  swept  away  before  it  has 
produced  any  effect  if  given  with  quickly  acting 
purgatives ;  and  that  it  is  better  to  begin  with  small 
doses,  as  people  are  very  unequally  affected  by  it. 
It  may  be  advantageously  combined  with  calomel  in 
a  pill.  It  is  so  disagreeable  to  the  taste  that  it  is 
better  to  dissolve  the  resin  in  aromatic  spirits  of 
ammonia  (1  gr.  to  5  j)  than  to  use  the  pharmacopoeial 
tincture,  as  water  does  not  precipitate  the  resin  from 
ammonia,  but  it  does  from  the  pharmacopoeial 
tincture. 

Eiionymi  Cortex.— Euonymus  Bark.  The  dried 
root-bark  of  Euonymus  atropurpureus.  Synonyms. — Walioo, 
spindle-tree,  hominy  bush  (Nat.  Ord.  Celastrinece).  United 
States. 

Chahacters. — Incurved  or  quilled  pieces,  fragments,  or 
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shreds  to  J  in.  thick.  Colour  light  ash-grey  with  darker 
patches.  Inner  surface  tawny  white  and  smooth,  with  pieces 
of  pale  yellow  wood  frequently  adhering.  Taste  at  first  sweet, 
then  bitter  and  acid. 

Composition. — The  chief  constituents  are  (1)  euonymin, 
resin,  (2)  asparagin,  and  (3)  euonic  acid. 

Preparation. 

Extractum  Euonmyi  Siccum  (commonly  called 
euonymin).— Aqueous  and  spiritous,  with  a  little  sugar  of 
milk  added.  This  is  a  brown  powder  ;  a  very  impure 
green  variety  is  met  with. 

Dose,  1  to  4  gr.  in  a  pill. 

Action  and  Therapeutics. 

In  small  doses  euonymin  stimulates  the  appe- 
tite and  the  flow  of  gastric  juice.  In  larger  it  is 
irritant  to  the  intestine  and  is  cathartic.  It 
increases  the  amount  of  bile  excreted  into  the  intes- 
tine. It  has  slight  diuretic  and  expectorant  effects,  but 
it  is  only  used  as  a  purgative  for  those  cases  of  consti- 
pation in  which  the  liver  is  disordered. 

Iridiil. — (Not  official.)  Synony^n. — Irisin.  The  pow- 
dered extractive  obtained  from  the  root  of  Iris  versicolor,  the 
blue  flag  (Nat.  Ord.  Iridacece).  Britain. 

Chakacters. — A  dark  brown,  bitter,  nauseous  powder. 

Dose,  1  to  5  gr.  in  a  pill  with  glycerine  of  tragacanth 
Or  extract  of  henbane. 

Action  and  Theeapeutics. 

Iridin  is  a  cholagogue,  and  as  it  rarely  gripes 
it  may  be  given  when  it  is  required  to  use  a  chola- 
gogue purgative  daily  for  some  time.  It  may  be 
combined  with  euonymin,  calomel,  podophyllin,  and 
other  cholagogue  purgatives. 
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GROUP  VI. 
Volatile  Oils. 

These,  when  applied  externally,  stimulate  the  skin,  and 
thus  cause  redness,  sometimes  even  vesication,  tingling,  and 
subsequent  numbness.  Taken  internally,  they  stimulate  the 
gastro-intestinal  tract,  increasing  its  vascularity,  the  flow  of 
saliva,  of  gastric  juice,  and  of  succus  entericus  ;  and  they  excite 
its  unstriped  muscular  fibres.  Thus  in  moderate  doses  they 
are  stomachics  and  carminatives  ,■  in  large  doses  they  are 
gastro-intestinal  irritants.  Their  irritation  of  the  stomach 
reflexly  stimulates  the  heart  and  the  central  nervous  system. 
They  are  absorbed  and  excreted  by  the  skin,  which  they  may 
thus  irritate,  and  by  the  bronchial  mucous  membrane,  which 
they  consequently  stimulate,  increasing  the  amount  of  secre- 
tion from  it,  its  vascularity,  the  expulsive  power  of  its  unstriped 
muscle,  and  reflexly  this  irritation  leads  to  coughing ;  conse- 
quently they  are  expectorants.  They  are  also  largely  ex- 
creted by  the  kidneys,  wnich  are  stimulated  even  to  inflam- 
mation, and  hence  these  drugs  are  often  diuretic ;  and  by 
the  genito-urinary  mucous  membrane,  which  is  also 
stimulated,  often  so  energetically  that  it  becomes  inflamed. 
Some  volatile  oils  act  strongly  in  all  these  ways  ;  others  act 
much  more  powerfully  in  some  than  in  others.  They  will  be 
classified  according  to  the  tissue  on  which  they  chiefly  act, 
or  for  the  action  for  which  they  are  mostly  used. 

Class  I. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of, 
the  skin. 

Oil  of  Turpentine,  Terebene,  Wood  Wool,  Tar,  Oil 
of  Cade,  Burgundy  Fitch,  Resin,  Frankincense,  Canada 
Balsam,  Mustard,  Cajuput  Oil,  Eucalyptus  Oil,  Oil  of 
Rosemary,  Arnica,  Mezereon,  Illemi. 

Class  II. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
gfastro -intestinal  tract. 

Fyrethrum,  Cloves,  Fimento,  Fepper,  Nutmeg", 
Cinnamon,  Horseradish,  Capsicum,  Ginger,  Carda- 
moms, Sumbul,  Oil  of  Lavender,  Oil  of  Feppermint, 
Oil  of  Spearmint,  Anise,  Coriander,  Fennel,  Caraway, 
Bill,  Elder  Flowers,  Chamomile,  Larch. 

Class  III. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon  the  stomach,  so  as  to  reflexly  stimulate  the 
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heart  and  central  nervous  systems,  or  chiefly  used  for 
this  purpose. 

Valerian,  Asafoetida,  Galbanum,  Ammoniacum, 
Myrrh. 

Class  IY. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  usefl  chiefly  for  their  stimulation  of,  the 
bronchial  mucous  membrane. 

Balsam  of  Peru,  Balsam  of  Tolu,  Storax,  Fir- 
wool  Oil,  G-rindelia. 

Class  V. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
kidneys  and  gfenito-urinary  tract. 

Juniper,  Buchu,  Copaiba,  Cubebs,  Oil  of  Sandal- 
wood, Matico. 

Class  VI. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
female  genital  orgfans. 

Savin,  Rue. 

Class  I.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  skin. 

OIL.  OF  TUJRPENTI]\E. 

Oleum  TeretointlimaB,-  Oil  of  Turpentine.  The 
oil  distilled,  usually  by  the  aid  of  steam,  from  the  oleo-resin 
(common  turpentine)  exuding  from  Pinus  australis,  P.  tceda, 
and  sometimes  from  that  exuding  from  P. pinaster  and  P.  syl- 
vestris.  (Synonym. — Scotch  pine.)  P.  australis  and  P.  tceda, 
America  ;  P.  pinaster,  France  ;  P.  sylvestris,  Eussia  ;  rectified 
if  necessary.    (All  Nat.  Ord.  Coniferce.) 

Characters. — Limpid,  colourless.  Odour  strong,  peculiar. 
Taste  pungent,  bitter.  Begins  to  boil  at  320°  F.,  and  almost 
entirely  distils  below  356°  F.  Sp.  gr.  0-860  to  0*880.  Neutral. 
Mixes  with  other  volatile  and  fixed  oils.  Dissolves  resins  (the 
solution  forms  varnish),  wax,  sulphur,  phosphorus,  and  iodine. 
Solubility. — Not  at  all  in  water,  1  in  6J  of  rectified  spirit,  3  in  10 
of  ether,  and  in  all  proportions  in  absolute  alcohol,  bisulphide 
of  carbon,  and  chloroform.  By  the  action  of  oxidising  agents 
it  is  converted  into  a  camphor.  Old  oil  of  turpentine  is  an 
ozonizing  agent ;  it  readily  absorbs  oxygen,  and  becomes  con- 
verted into  an  oleo-resin.  French  oil  of  turpentine  is  laevo- 
rotatory,  some  of  it  comes  from  P.  maritima ;  English  oil  of 
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turpentine,  which  mostly  comes  from  America,  and  Russian 
oil  of  turpentine  are  dextro-rotatory. 

Composition. — Oil  of  turpentine  is  a  mixture  of  several 
isomeric  hydrocarbons  (terpenes),  all  having  the  formula 
C,oHi6.  They  vary  in  their  boiling-points  and  the  direction  in 
which  they  rotate  the  plane  of  polarization.  Ordinary  tur- 
pentine contains  about  15  per  cent,  of  the  oil  of  turpentine, 
which  being  a  typical  terpene,  therefore  yields  a  camphor  on 
oxidization.  Many  isomerides  of  it,  having  the  formula  CjoH,g, 
are  official,  viz.  oils  of  lavender,  pepperminjt,  chamomile, 
caraway,  cloves,  &c.  The  corresponding  camphor  of  Ci^Hig  is 
C,oH,60,  which  is  pharmacopoeial  {see  Camphor).  Sanitas, 
p.  468,  is  another  product  of  oxidation. 

Dose,  10  to  30  m.,  or  2  to  4  fl.  dr.  (anthelmintic). 

1  fl.  dr.  of  mucilage  with  thorough  trituration  emulsifies 
J  fl.  dr.  of  oil  of  turpentine  with  1  fl.  oz.  of  water. 

Preparations. 

1.  Conf ectio  Terebinthinse.— Oil  of  turpentine, 
1 ;  liquorice,  1 ;  honey,  2. 

Dose,  60  to  120  gv. 

2.  Enema  Terebinthinss.— Oil  of  turpentine, 
1  5  ;  mucilage  of  starch,  15  §.    For  oue  enema. 

3.  Linimentum  Terebintliinse. — Oil  of  tur- 
pentine, 16  ;  camphor,  1 ;  soft  soap,  2  ;  water,  2. 

4.  Linimentum  Terebintliinse  Aceticum. — 
Oil  of  turpentine,  4  ;  glacial  acetic  acid,  1  ;  liniment  of 
camphor,  4. 

5.  Ungnentum  Terebinthinse.— Oil  of  turpen- 
tine, 8 ;  resin,  1  ;  yellow  wax,  4  ;  lard,  4. 

Action. 

Fxternal. — Oil  of  turpentine  has  to  a  marked 
degree  the  action  of  other  volatile  oils.  Thus 
applied  to  the  skin,  especially  if  rubbed  in,  it  causes 
the  vessels  to  dilate,  there  is  a  sense  of  warmth,  the 
part  becomes  red,  and  subsequently  common  sensa- 
tion is  blunted.  This  oil  is  therefore  rubefacient, 
irritant,  and  counter-irritant.  If  enough  is  applied 
it  is  a  vesicant.  Like  the  other  volatile  oils  it  is 
antiseptic  and  disinfectant.  It  is  absorbed  by  the 
unbroken  skin. 
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Internal. — Alimentary  canal. — Oil  of  turpentine 
has  the  same  stimulant  effect  when  locally  applied 
to  the  mouth  and  pharynx  as  it  has  on  the  skin, 
and  in  the  stomach  it  powerfully  dilates  the  vessels, 
increases  peristalsis  and  the  gastric  secretion,  and 
reflexly  stimulates  the  heart,  but  on  account  of 
its  nauseous  taste  it  is  not  used  for  these  properties, 
which  it  has  in  common  with  other  volatile  oils. 
Its  effects  on  the  intestine  are  the  same  as  those  on 
the  stomach,  the  most  marked  being  its  energetic 
stimulation  of  the  muscular  coats,  hence  it  is  a 
strong  carminative,  expelling  gas  from  the  bowels. 
If  a  large  amount  is  given  the  excitation  of  the 
muscular  coat  leads  to  purging",  the  motions  often 
containing  much  blood,  haemorrhage  resulting  from 
the  great  vascular  dilatation.  Oil  of  turpentine  is 
anthelmintic,  killing  the  tapeworm  when  adminis- 
tered in  doses  of  2 — 4  5  ;  but  this  treatment  may 
cause  severe  symptoms.  When  given  as  an  enema 
it  kills  the  threadworm. 

Circulation —Oil  of  turpentine  is  readily  ab- 
sorbed. We  do  not  know  in  what  form  it  circulates. 
Statements  concerning  its  action  on  the  heart  and 
vessels  are  very  discordant,  probably  because  different 
experimenters  have  used  different  varieties  of  oil  of 
turpentine  ;  but  most  specimens  appegtr  first  to 
stimulate  the  heart,  in  some  degree  at  least  directly, 
for  oil  of  turpentine  locally  applied  will  excite  the 
excised  heart,  increasing  the  force  and  frequency 
of  the  cardiac  beat.  It  contracts  the  vessels,  and 
therefore  it  is  a  haBmostatic.  The  blood- pressure 
rises.  After  a  large  dose  of  any  variety  this  stimu- 
lation is  followed  by  depression,  the  heart  beats 
feebly,  the  vessels  dilate,  and  blood-pressure  falls. 

Bespiration. — When  inhaled,  oil  of  turpentine 
acts  on  the  bronchial  mucous  membrane  as  it  does 
on  the  skin,  irritating  it,  dilating  the  vessels,  in- 
creasing and  disinfecting  the  secretion,  stimulating 
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the  muscles  of  the  bronchi,  and  reflexly  exciting 
cough,  [f  given  internally,  as  some  of  it  is  excreted 
by  the  bronchial  mucous  membrane,  similar  effects 
are  produced.  At  the  same  time  the  activity  of  the 
respiratory  movements  is  increased,  so  that  the  drug 
is  a  powerful  expectorant. 

Nervous  system, — Oil  of  turpentine  in  large  doses 
is  a  severe  depressant  to  the  nervous  system,  pro- 
ducing languor,  dulness,  sleepiness,  and  unsteady 
gait.  Toxic  doses  cause  coma  and  paralyse  the  sen- 
sory nerves  ;  consequently  reflex  action  is  abolished. 

Kidneys. — It  acts  more  powerfully  on  these  than 
almost  any  other  volatile  oil.  Even  moderate  doses 
may  lead  to  pain  in  the  loins,  scanty  high-coloured 
urine,  albuminuria,  and  haematuria.  The  urinary 
passages  are  also  irritated,  consequently,  owing  to 
muscular  spasm,  there  is  difficulty  in  passing  water, 
micturition  is  painful,  and  a  sensation  of  heat  in  the 
perinaeum  is  present  (these  symptoms  constitute 
strangury).  If  a  large  dose  has  been  given  the  urine 
may  be  completely  suppressed.  Turpentine  causes 
the  urine  to  smell  of  violets. 

Skin. — Oil  of  turpentine  is  excreted  by  the  skin, 
and  may  cause  an  erythematous  rash. 

Some  is  probably  excreted  by  the  bile  and  intes- 
tinal mucous  membrane. 

It  is  said  to  be  a  mild  antipyretic.  Oil  of  tur- 
pentine is  an  antidote  to  phosphorus,  and  it  is  stated 
that  old  oil  of  turpentine  and  French  oil  of  turpen- 
tine are  preferable,  but  this  is  doubtful. 

Theeapbutics. 
External. — Oil  of  turpentine  is  very  largely 
employed  as  an  irritant  or  counter-irritant  in  various 
forms  of  chronic  inflammation,  such  as  osteo- 
arthritis, bronchitis,  or  pleurisy.  The  liniments  form 
useful  applications.  They  may  also  be  rubbed  in 
over  painful  areas^  as  in  neuralgia,  myalgia,  rheu- 
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matic  pains,  lumbago,  &c.  Sometimes  it  is  used  as 
a  parasiticide  for  ringworm.  Sanitas  is  an  aqueous 
solution  of  common  turpentine,  which  has  been 
allowed  to  oxidize  in  the  air.  Its  active  antiseptic 
principle  is  peroxide  of  hydrogen,  and  it  contains  a 
little  thymol.  It  is  a  very  pleasant  disinfectant,  but 
is  not  so  strong  as  carbolic  acid. 

Internal. — Stomach  and  intestines, — Oil  of  tur- 
pentine is  not  prescribed  for  its  carminative  and 
stomachic  effects,  though  given  either  by  the  mouth 
or  as  an  enema  it  is  often  very  efficacious  in  removing 
the  intestinal  distension  due  to  gas.  If  it  is  used  as 
an  anthelmintic,  2 — 4  5  emulsified  in  mucilage  and 
followed  by  a  dose  of  castor  oil  should  be  given. 
Sometimes  it  promptly  relieves  intestinal  haemor- 
rhage, such  as  that  due  to  typhoid  fever.  Whenever 
it  is  prescribed  as  a  haemostatic,  considerable  doses, 
30  to  60  ni,  should  be  administered  every  hour  for 
a  few  hours. 

Circulation. — It  is  not  employed  to  influence  this 
except  as  a  haemostatic.  It  has  the  reputation  of 
being  fairly  efficacious  in  arresting  haemorrhage.  It 
may  be  given  in  haemoptysis,  gastric  ulcer,  and  other 
conditions  attended  with  bleeding. 

Bespiration, — It  is  not  much  used  as  an  inha- 
lation, for  the  pharmacopoeial  Vapor  Olei  Pini 
Sylvestris  is  pleasanter  ;  but  it  might  be  employed 
to  disinfect  foul  bronchial  secretions,  and  to  stimu- 
late the  mucous  membrane  in  chronic  bronchitis. 
Terebene,  which  is  not  official,  is  very  useful  for 
the  slighter  degrees  of  chronic  bronchitis,  a  few 
drops  being  taken  from  time  to  time  on  a  piece  of 
sugar,  or  it  may  be  added  to  expectorant  mixtures. 

It  should  be  remembered  that  oil  of  turpentine 
must  be  given  internally  with  great  care  because 
of  its  liability  to  cause  inflammation  of  the  kidneys  ; 
indeed,  this  fact  and  its  nasty  taste  account  for  its  not 
being  so  often  administered  as  would  otherwise  be 
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the  case.  It  should  never  be  given  to  the  subjects 
of  Bright's  disease. 

Teretoena  Pura.— (Not  official.)  Pure  Terebene. 
An  isomer  of  oil  of  turpentine. 

SouBCE. — Produced  by  the  action  of  sulphuric  acid  on  oil 
of  turpentine  and  distillation. 

Characters. — Colourless,  and  with  a  pleasant  pine-wood 
odour.  It  does  not  mix  with  water,  but  can  easily  be  emul- 
sified with  tragacanth,  or  it  may  be  taken  on  sugar. 

Dose,  5  to  30  m. 

Action  and  Theeapeutics. 

Terebene  is  an  excellent  stimulating  disinfectant 
expectorant  for  chronic  bronchitis.  It  may  be  used 
as  an  inhalation  thus  :  Pure  terebene,  40  nx ;  light 
carbonate  of  magnesium,  20  gr.  ;  distilled  water,  1  ^ . 
Use  a  fluid  drachm  in  a  pint  of  water  at  140°  F.  in 
an  apparatus  so  arranged  that  air  can  be  drawn 
through  it  and  inhaled.  Or  it  may  be  given  with 
other  expectorants  in  a  mixture  ;  many  patients  find 
five  drops  a  few  times  a  day  on  sugar  quite  suffi- 
cient to  cure  a  slight  winter  cough. 

Wood  Wool.— (Not  official.)  This  is  finely  com- 
minuted pine  wood  rendered  antiseptic  with  corrosive 
sublimate. 

Action  and  Therapeutics. 

It  is  very  absorbent,  is  used  for  dressing  wounds, 
and  is  very  popular  in  the  form  of  diapers  (sanitary 
towels)  for  use  during  menstruation  or  uterine  dis- 
charges, or  after  delivery.  It  is  also  used  for  in- 
fants' napkins. 

TAK. 

Pix  Liiquida,. — Tar.  A  bituminous  liquid  obtained 
from  the  wood  of  Pinus  sylvestris,  and  other  species  of  Pinus 
(Nat.  Ord.  Coniferce),  by  destructive  distillation. 

Characters. — Brownish-black  semi-liquid  substance. 
Odour  peculiar,  aromatic.  Water  shaken  with  it  acquires  a 
pale  brown  colour,  empyreumatic  taste,  and  acid  reaction. 
Solubility— In  its  own  bulk  of  alcohol  or  chloroform,  slightly 
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in  oil  of  turpentine  or  olive  oil,  1  in  3  of  Liquor  Sodge.  On 
distillation  it  gives  off  an  empyreumatic  oil  (oil  of  tar),  which 
is  official  in  the  United  States,  and  pyroligneous  acid.  What 
remains  behind  is  pitch.  This  is  black,  solid,  melting  in 
boiling  water. 

Composition. — Tar  is  a  very  complex  substance.  The 
chief  constituents  are— (1)  Oil  of  turpentine  (see  p.  465). 
(2)  Creasote  (see^.^(^0).  (3)  Carbolic  acid.  (4)  Pyrocatechin 
(see  p.  539).  (5)  Acetic  acid.  (6)  Acetone.  (7)  Xylol.  (8)  Toluol. 
(9)  Methylic  acid,    (10)  Eesins. 

Dose,  20  to  60  m.  in  the  form  of  pills. 

Preparation. 
Unguentum  Ficis  Liquidse. — Tar,  5 ;  yellow 
wax,  2. 

Action. 

External. — Tar  has  precisely  the  same  actions  as 
oil  of  turpentine,  but  is  not  so  powerful,  therefore  the 
vascular  dilatation  rarely  proceeds  to  the  stage  of 
vesication ;  but  pustules  may  result  if  the  tar  is 
rubbed  in. 

Internal. — It  is  very  liable  to  upset  digestion  ;  in 
large  doses  it  causes  epigastric  pain,  vomiting,  severe 
headache,  dark  urine,  and  other  symptoms  of  carbolic 
acid  poisoning  {see  p.  299).  Some  of  its  constituents 
are  excreted  by  mucous  membranes,  especially  the 
bronchial,  on  which  it  acts  as  a  disinfectant  stimu- 
lating expectorant. 

Theeapeutics. 

External. — Tar  ointment,  which  is  rather  hard, 
and  may  be  softened  by  replacing  half  the  wax  with 
almond  oil,  is  often  applied  as  a  stimulant  to  chronic 
skin  diseases,  such  as  psoriasis  and  chronic  eczema. 
Because  of  its  mildly  anaesthetic  action,  it  is  some- 
times useful  in  pruritus. 

Wood  tar  is  the  only  official  form  of  tar,  but  coal 
tar  is  often  used  in  medicine.  The  prepared  form 
of  it  is  made  by  simply  heating  and  stirring  coal  tar 
at  120°  F.  for  an  hour. 
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Liquor  Picis  Carbonis  is  a  favourite  preparation  ; 
it  may  be  made  thus :  Dissolve  2  oz.  of  resin  soap 
{see  p.  473)  in  a  pint  of  methylated  spirit  ;  add  4  | 
of  prepared  coal  tar  ;  digest  at  125°  F.  for  two  days, 
allow  it  to  cool,  then  decant  and  filter.  An  oint- 
ment of  3  parts  of  lard  with  1  of  this  solution  may 
be  made. 

Liquor  Carbonis  Detergens  is  an  alcoholic  solu- 
tion of  ordinary  coal  tar.  It  is  used  externally  in 
skin  diseases,  diluted  to  1  in  20  of  water. 

Internal. — Coal  tar  is  rarely  prescribed  for  in- 
ternal use.  Wood  tar  is  only  given  as  an  expecto- 
rant, and  it  is  very  valuable  for  chronic  bronchitis. 
It  may  be  prescribed  as  a  pill  or  as  the  United  States 
Syrupus  Picis  Liquidae  (dose  1  to  45),  or  as  Vinum 
Picis  (a  saturated  solution  of  wood  tar  in  sherry, 
dose  1  to  43),  or  as  the  French  preparation  eau 
de  goudron.  Tar  water  is  made  by  stirring  a  pint 
of  wood  tar  with  half  a  gallon  of  water  for  fifteen 
minutes  and  decanting.  The  dose  is  a  pint  daily. 
It  may  be  used  externally  as  a  wash.  The  Syrup  of 
Tar  with  Syrup  of  Virginia  Prune  {see  p.  308)  and  215- 
gr.  of  hydrochlorate  of  Apomorphine  forms  an  ex- 
cellent cough  mixture. 

Oil.  OF  CA1>E. 

Oleum  €a.clmum. — Synonyms. — Huile  de  cade, 
Juniper  tar  oil.  An  empyreumatic  oily  liquid  obtained  by  the 
destructive  distillation  of  the  woody  portions  of  Junipertis 
oxycedrus  (Nat.  Ord.  Coniferce)  and  other  species.  France. 

Chaeacteks. — An  empyreumatic  oily  substance.  Odour 
smoky,  tar-like.  Taste  aromatic.  Sp.  gr.  0*99.  Solubility. 
— Freely  in  ether  and  chloroform,  partly  in  alcohol,  not  in 
water.    Mixes  readily  with  fats  and  fixed  oils. 

Composition. — Probably  much  the  same  as  that  of  tar. 

Action  and  Thebapeutics. 

Oil  of  cade  has  the  same  action  on  the  skin  as 
tar,  but  it  is  preferable,  as  the  odour  is  pleasanter. 
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The  diseases  treated  by  the  appUcation  of  it  are 
psoriasis,  chronic  eczema,  and  pruritus.  A  usual 
formula  is  oil  of  cade  1,  soft  soap  4,  rectified  spirit  4. 
Or  an  ointment  may  be  made  by  melting  it  with  an 
equal  part  of  yellow  wax. 

BUROUNDY  PITCH. 

Pix  Burg'unclica. — The  resinous  exudation  from 
the  stem  of  Pinus  picea  (Abies  excelsa),  the  spruce  fir  (Nat. 
Ord.  Coniferce),  melted  and  strained.  Austria. 

Characteks. — Hard  and  brittle,  yet  gradually  adapting 
itself  to  the  form  of  the  vessel  in  which  it  is  contained. 
Opaque,  dull  reddish  or  yellowish  brown,  fracture  clear  and 
conchoidal.  Odour  agreeable,  aromatic,  especially  when 
heated.  Taste  sweet,  aromatic.  Eeadily  soluble  in  glacial 
acetic  acid. 

Impurities. — Palm  oil,  resin,  and  water,  detected  by  not 
being  soluble  in  glacial  acetic  acid. 

Composition. — The  chief  constituents  are  pimaric  acid 
and  a  volatile  oil. 

Preparation. 
Emplastrum  Ficis. — Burgundy  pitch,  26  ;  com- 
mon frankincense,  13  ;  resin,  4J  ;  yellow  wax,  4J  ;  ex- 
pressed oil  of  nutmeg,  1 ;  olive  oil,  2  ;  water,  2. 
Burgundy  pitch  is  contained  in  Emplastrum  Ferri. 

Action  and  Therapeutics. 

Pitch  is  used  as  a  basis  for  plasters.  It  is  mildly 
stimulant  to  the  skin. 

RESIN. 

Resina.. — Synonym. — Rosin.  The  residue  left  after 
distillation  of  oil  of  turpentine  from  the  crude  oleo-resin 
(turpentine)  of  various  species  of  Pinus  (Nat.  Ord.  Coniferce). 

Chaeactees. — Translucent,  yellowish,  brittle,  pulveris- 
able.  Fracture  shining.  Odour  and  taste  like  turpentine. 
Burns  with  a  yellow  flame  and  much  smoke. 

Composition. — The  chief  constituent  is  abietic  anhydride 
C44H62O4. 

Preparations. 
1.  Emplastrum   Resinse.  —  Resin,  1  ;  lead 
plaster,  16 ;  curd  soap,  1. 
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2.  Unguentum  Resinae.  —  Eesin,  4 ;  yellow 
wax,  2  ;  simple  ointment,  8  ;  almond  oil,  1. 
Besin  is  contained  in  many  plasters,  in  Unguentum 
Terebinthinae,  and  in  Charta  Epispastica. 

Action  and  Therapeutics. 

Eesin  is  antiseptic  and  slightly  stimulant,  and 
is,  therefore,  an  excellent  application  for  indolent 
ulcers,  sores,  and  wounds.  Kesin  soap,  formed  by 
boiling  together  in  an  evaporating  dish  for  two  hours 
1800  gr.  of  resin,  300  gr.  of  caustic  soda,  and  1  pint 
of  water,  separating  the  soap  by  a  strainer,  and 
drying  on  a  water-bath,  may  be  used  as  an  emul- 
sifying agent,  but  the  taste  is  very  disagreeable. 

FRANKINCENSE. 

Thus  Aniericaimm,— Common  Frankincense. 
The  concrete  turpentine  scraped  off  the  trunks  of  Pinus  tceda, 
frankincense  pine,  and  Pinus  australis,  the  swamp  pine  (Nat. 
Ord.  Coniferce).    Southern  United  States. 

Chaeacteks. — When  fresh  it  is  a  soft,  yellow,  opaque, 
tough  solid,  becoming  darker,  dry,  and  brittle  by  keeping. 
Odour  and  taste  as  of  other  turpentines. 

Composition. — It  is,  like  other  turpentines,  an  oleo-resin. 

Frankincense  is  contained  in  Emplastrum  Picis. 

Action  and  Theeapeutics. 

Frankincense  is  used  for  the  same  purposes  as 
resin  {see  p.  472). 

CANADA  BAI.SAM. 

Terebintlima  Canadensis.— Canada  Turpen- 
tine, or  Canada  Balsam.  The  turpentine  obtained  by  incising 
or  puncturing  the  bark  of  the  trunk  and  branches  of  Pinus 
balsamea  (Nat.  Ord.  Coniferce).  Canada. 

Chaeacteks. — It  is  pale  yellow,  faintly  greenish,  trans- 
parent, fluid,  of  the  consistency  of  thin  honey.  Odour  pecu- 
liar, agreeable.  Taste  slightly  bitter.  It  slowly  dries, 
forming  a  transparent  varnish.  Eeadily  soluble  in  ether, 
chloroform,  or  spirit. 

Composition. — It  is  an  oleo-resin,  and  contains  oils  and 
resins  isomeric  with  those  of  ordinary  turpentine  {see  p.  465). 
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Dose,  20  to  30  gr.,  in  solution. 

Canada  balsam  is  contained  in  Charta  Epispastica  and 
Collodium  Flexile. 

Action  and  Therapeutics. 
Canada  balsam  is  rarely  used  except   for  its 
physical  property  of  drying  to  form  an  adhesive 
varnish.    It  has  the  same  action  as  oil  of  turpentine. 

MUSTARD. 

Sinapis  A11>se  Semina.— White  Mustard  Seeds. 
The  dried  ripe  seeds  of  Brassica  alba  (Nat.  Ord.  Cruciferce). 
From  plants  cultivated  in  Britain. 

Chaeactees. — About  ^  in.  in  diameter,  roundish,  pale 
yellow,  very  finely  pitted,  hard ;  internally  yellow,  oily.  In- 
odorous.   Taste  pungent. 

Composition. — The  chief  constituents  are — (1)  A  bland 
fixed  oil.  (2)  Sinalbin  and  myrosin  ;  the  latter  is  a  ferment, 
and  in  contact  with  water  converts  sinalbin,  which  is  a  gluco- 
side,  into  a  fixed  pungent  body  called  sulphocyanate  of  acrinyl, 
glucose,  and  sulphate  of  sinapin. 

Sinapiis  Nig-rae  Semina,— Black  Mustard  Seeds. 
The  dried  ripe  seeds  of  Brassica  nigra  (Nat.  Ord.  Cruciferce). 
From  plants  cultivated  in  Britain. 

Chaeactees. — Scarcely  half  the  size  of  white  mustard 
seeds.  Eoundish,  dark  reddish  or  greyish  brown,  finely  pitted, 
hard  ;  yellow  internally.  Inodorous  when  dry  even  when  pow- 
dered, but  when  rubbed  with  water  yielding  a  strong  pungent 
odour  and  irritating  the  eyes.  Taste  very  pungent.  Resembling 
black  mustard  seeds. — Colchicum  seeds,  which  are  larger, 
lighter,  and  not  quite  globular. 

Composition. — The  chief  constituents  are — (1)  The  same 
fixed  oil  as  the  white  seeds,  about  35  per  cent.  (2)  Sinigrin 
(which  is  potassium  myronate,  a  potassium  salt  of  myronic 
acid,  which  is  a  glucoside)  and  myrosin,  a  ferment  which  on 
contact  w^th  water  converts  sinigrin  into  the  official  volatile  oil 
of  mustard  (C.^H^CNS,  which  is  sulphocyanate  of  allyl),  glucose, 
and  potassium  sulphate.  The  volatile  oil  is  very  pungent,  and 
its  development  on  the  addition  of  water  explains  the  pun- 
gency of  ordinary  mustard. 

Oleum  Sinapis.— Sulphocyanate  of  Allyl.  (CgH^CNS.) 
The  volatile  oil  distilled  with  water  from  black  mustard  seeds 
after  expression  of  the  fixed  oil. 
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Chaeacters. — Pale  yellow  ;  intensely  pungent  and  irritant. 
Sp.  gr.  1-015  to  1-020.  Solubility, — 1  in  50  of  water,  readily 
in  spirit  and  in  ether. 

Preparation. 

Linimentum  Sinapis  Compositum.— Volatile 
oil  of  mustard,  1*4  ;  ethereal  extract  of  mezereon,  1 ; 
camphor,  3 ;  castor  oil,  7  ;  rectified  spirit,  44. 

Sinapis. — Black  and  white  mustard  seeds  powdered 
and  mixed. 

Characters. — A  greenish-yellow  powder,  of  an  acrid,  bit- 
terish, oily,  pungent  taste  ;  odourless  when  dry,  but  exhaling 
when  moist  a  characteristic  pungent  odour,  and  very  irritating 
to  the  nostrils  and  eyes. 

Impurities. — Starch  and  flour. 

Preparations. 

1.  Cataplasma  Sinapis. — Mustard  mixed  with 
tepid  water ;  linseed  meal,  an  equal  quantity,  mixed  with 
boiling  water.    Stir  the  two  together. 

2.  Charta  Sinapis.  —  Cartridge-paper  coated 
with  a  mixture  of  mustard  in  gutta-percha  solution, 
and  dried. 

Action  of  Mustaed. 

External. — Mustard  is  a  typical  powerful  local 
irritant.  Thus  it  first  produces  dilatation  of  the 
vessels,  which  causes  redness  of  the  skin  (rubefacient 
effect)  and  a  sensation  of  warmth.  Because  of  the 
irritant  action  of  mustard  on  the  sensory  nerves,  a 
severe  burning  pain  is  soon  felt.  This  irritation  of 
the  nerves  is  followed  by  their  paralysis,  consequently 
there  is  a  local  loss  of  sensibility,  and  a  diminution 
both  of  the  pain  produced  by  the  mustard  and  of 
any  that  may  have  been  present  before  its  application. 
The  irritation  of  the  vessels  leads  to  the  transudation 
of  plasma  through  them  ;  this,  collecting  under  the 
epidermis,  raises  it,  and  thus  vesicles,  blebs,  or 
blisters  are  formed  (vesicant  effect).  Mustard  is  also 
a  counter-irritant  {see  p.  51) ;  that  is  to  say,  the 
stimulation  of  the  cutaneous  nerves  reflexly  leads  to 
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a  contraction  of  the  vessels  of  the  viscera  under  the 
seat  of  appHcation. 

This  excitation  of  the  sensory  nerves  is  sufB- 
ciently  powerful  to  reflexly  stimulate  the  heart  and 
respiration,  and  sometimes  to  restore  consciousness 
after  fainting. 

Internal. — Gastro-intestinal  tract.  — Mustard  also 
acts  here  as  an  irritant.  Taken  in  the  usual  small 
quantities  as  a  condiment,  it  causes  a  sense  of  warmth 
in  the  stomach,  it  moderately  stimulates  the  secretion 
of  gastric  juice  and  the  peristaltic  movements,  and 
therefore  sharpens  the  appetite.  A  dose  of  one  to 
four  teaspoonfuls  stirred  up  in  a  tumbler  of  water  is 
sufficiently  irritating  to  he  a  direct  stomachic  emetic, 
causing  prompt  vomiting  without  the  depression 
which  usually  attends  emetics,  because  the  mustard 
reflexly  stimulates  the  heart  and  respiration. 

Theeapeutics. 

External. — A  mustard  poultice  is  a  very  common 
and  efficacious  application  as  an  irritant  and  counter- 
irritant  in  rheumatism,  pleurisy,  pneumonia,  bron- 
chitis, pericarditis,  and  many  inflammatory  diseases. 
In  the  manner  already  explained  it  will,  when  applied 
to  the  skin,  soothe  pain  in  gastralgia,  colic,  painful 
diseases  of  the  chest,  neuralgia,  lumbago,  &c.  The 
paper  or  any  of  the  mustard  leaves  that  are  sold, 
moistened  in  water,  form  an  excellent  application. 
Often  the  local  application  of  mustard  over  the 
stomach  relieves  vomiting.  A  large  mustard  poultice 
applied  to  the  legs  was  formerly  used  as  a  reflex 
stimulant  in  cases  of  syncope,  asphyxia,  and  coma. 

Common  colds  and  febrile  conditions,  especially 
in  children,  are  often  treated  by  placing  the  feet  and 
legs  or  the  whole  body  in  mustard  and  warm  water 
(10  to  15  ounces  of  mustard  to  every  15  gallons  of 
water,  as  hot  as  can  be  borne),  the  object  being  by 
the  cutaneous  dilatation  to  withdraw  blood  from  the 
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inflamed  part.  A  mustard  sitz  bath  may  be  taken 
at  the  period  to  induce  menstruation. 

Internal. — Mustard  is  used  as  a  condiment,  and 
also  as  an  emetic.  It  is  especially  valuable  for  poison- 
ing by  narcotics,  because  of  its  reflex  stimulant  effects. 

CAJUPUT  Oil.. 

Oleum  Cajupilti.— The  oil  distilled  from  the  leaves 
of  Melaleuca  minor  (Nat.  Ord.  Myrtacece).  Imported  from 
Batavia  and-  Singapore. 

Characters. — A  transparent,  very  volatile,  limpid,  pale 
bluish-green  liquid,  with  a  strong,  penetrating,  camphoraceous 
odour.  Taste  warm,  bitter,  aromatic,  camphoraceous,  and 
succeeded  by  a  sensation  of  coldness.  Eloats  on  water.  Sp. 
gr.  0-914.    Eeadily  soluble  in  spirit. 

Composition. — The  chief  constituents  are — (1)  Hydrate 
of  cajuputene,  isomeric  with  Borneo  camphor  {see  p.  573), 
75  per  cent.    (2)  Another  oil. 

Impurities.— Copper  and  other  oils. 

Dose,  1  to  4  m. 

Prejjaration. 

Spiritus  Cajuputi. — Oil  of  cajuput,  1 ;  rectified 
spirit,  49. 

Dose,  30  to  60  m. 

Oil  of  cajuput  is  contained  in  Linimentum  Crotonis. 

Action. 

The  action  of  cajuput  oil  is  exactly  the  same  as 
that  of  the  oils  of  cloves  and  pimento  {see  p-.  483). 

Therapeutics. 

External. — Cajuput  oil  is  used  as  a  stimulant, 
irritant,  and  counter-irritant — usually  diluted  with 
sweet  oil — for  all  sorts  of  purposes  when  any  of  these 
effects  are  needed.  Thus  it  is  rubbed  in  for  chilblains, 
myalgia,  rheumatic  pains,  chronic  inflammatory  con- 
ditions of  the  joints  or  periosteum.  It  has  also  been 
employed  as  a  parasiticide  for  Tinea  tonsurans.  The 
only  objection  to  its  use  is  its  strong  smell. 

Internal. — It  is  occasionally  given  in  dyspepsia, 
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usually  combined  with  other  remedies,  for  the  sake 
of  its  carminative,  stomachic,  and  antispasmodic 
effects  ;  it  may  be  taken  on  sugar. 

Oil.  OF  EUCALYPTUS. 

Oleum  Eucalypti.— The  oil  distilled  from  the  fresh 
leaves  of  Eucalyptus  globulus,  Eucalyptus  amygdalina  (Nat. 
Ord.  Myrtacece),  and  probably  other  species  of  Eucalypt^is,  the 
blue  gum  tree.    Imported  from  Australia. 

Characters.— Colourless  or  pale  straw-coloured,  becoming 
darker  and  thicker  by  exposure.  Odour  aromatic.  Taste  spicy, 
pungent,  leaving  a  sensation  of  coldness  in  the  mouth.  Neutral. 
Sp.  gr.  0*9.  Solubility. — In  an  equal  weight  of  alcohol.  The 
oils  from  different  species  of  Eucalyptus  vary  very  much. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil,  eucalyptol,  about  70  per  cent.  It  is  that  portion  which  in 
distillation  passes  over  between  330°  and  352°  F.  It  is  a  mix- 
ture of  (a)  a  terpene  (CjoHjg)  and  (b)  cymene  (CioH,  J.  It  is 
met  with  in  commerce.  (2)  A  crystallizable  resin,  probably 
derived  from  the  oil,  and  yielding  ozone.  (3)  Tannin.  (4)  An 
oil  isomeric  with  hydrate  of  cajuputene.  It  is  met  with  in 
commerce,  and  is  called  crystallizable  eucalyptol,  as  it  solidifies 
at  32°  F. 

Incompatibles. — Alkalies,  mineral  acids,  metallic  salts. 
Dose,  1  to  4  m. 

Preparation. 

Un^entum  Eucalypti. — Oil  of  eucalyptus,  1 ; 
hard  and  soft  paraffin,  5. 

Action. 

External. — Oil  of  eucalyptus  is  much  less  irri- 
tant when  applied  externally  than  other  volatile  oils, 
but  if  its  vapour  is  confined  it  will  produce  vesication 
and  pustulation.  It  is  powerfully  antiseptic  and 
disinfectant.  Old  oil  is  more  antiseptic  than  new, 
probably  from  the  greater  amount  of  ozone  it  contains. 

Internal. — G  astro -intestinal  tract. — In  medicinal 
doses  oil  of  eucalyptus  is  stomachic,  having  the 
same  actions  as  oil  of  cloves.  In  large  doses  it  pro- 
duces severe  gastro-intestinal  irritation,  as  shown  by 
vomiting,  diarrhoea,  and  abdominal  pain. 
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Circulation. — It,  like  quinine,  arrests  the  move- 
ments of  the  white  blood-corpuscles  ;  and  it  likewise 
resembles  this  drug  in  its  antipyretic  and  its  anti- 
periodic  actions,  and  also,  it  is  said,  in  causing  con- 
traction of  the  spleen  ;  but  quinine  is  in  all  respects 
the  more  energetic.  In  medicinal  doses  the  heart  is 
stimulated  by  oil  of  eucalyptus,  and  the  blood- 
pressure  rises  ;  probably  these  effects  are  reflex  from 
the  stomach.  After  large  quantities  the  action  of 
the  heart  is  enfeebled,  and  temperature  falls. 

Bespiration.—Smsill  doses  slightly  accelerate, 
poisonous  doses  slow,  respiration. 

Nervous  system, — Large  doses  are  powerfully 
depressant  to  the  brain,  to  the  medulla,  and  to  the 
spinal  cord,  abolishing  reflex  action.  Death  occurs 
from  paralysis  of  respiration. 

Mucous  membranes,  kidneys,  and  shin. — Like 
other  volatile  oils,  eucalyptus  is  excreted  by  all  these 
channels.  It  imparts  its  odour  to,  and  disinfects, 
the  breath  and  the  urine.  It  stimulates  the  organs 
by  which  it  is  excreted,  consequently  it  is  a  diapho- 
retic, a  stimulating  expectorant,  a  diuretic,  and  a 
stimulant  to  the  genito- urinary  tract.  Large  doses 
cause  renal  congestion. 

Therapeutics. 

External. — It  is  used  as  an  antiseptic  for  wounds, 
sores,  and  ulcers.  It  is  three  times  as  powerful  as 
carbolic  acid,  and  is  therefore  preferred  by  some 
surgeons.  A  eucalyptus  gauze  has  been  prepared 
as  a  dressing  for  wounds,  which  may  be  washed  with 
a  weak  solution  of  the  oil  in  alcohol.  An  ointment  of 
eucalyptus  oil  8  pts.,  iodoform  1  pt.,  hard  paraffln  and 
vaseline  40  pts.  of  each  is  applied  to  chancres.  An 
emulsion  of  the  oil  is  used  as  a  urethral  injection. 
It  would  probably  be  an  efflcient  parasiticide. 

Internal. — A  vapour  or  a  spray  of  oil  of  euca- 
lyptus has  been  recommended  for  diphtheria  and 
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foul  bronchitis,  and  it  is  sometimes  given  by  the 
mouth  to  correct  the  foetor  of  the  expectoration. 
Occasionally  it  is  used  for  its  stomachic,  carminative 
effects,  especially  if  the  faeces  are  very  foul-smelling, 
and  some  employ  it  in  cystitis  and  pyelitis.  It  has 
been  prescribed  in  septicaemia.  As  an  antiperiodic  for 
ague  and  an  antipyretic  it  is  far  inferior  to  quinine. 

Oil.  OF  ROSEMAKY. 

Oleum  Rosmarini,— The  oil  distilled  from  the 
flowering  tops  of  Rosmarinus  officinalis  (Nat.  Ord.  LabiatcB). 
Britain. 

Characters. — A  colourless  or  pale  yellow  volatile  oil. 
Odour  of  rosemary.    Taste  warm,  aromatic. 

Composition. — The  chief  constituents  are  a  terpene  and  a 
"  stearoptene. 

Dose,  1  to  4  m. 

Preparation. 
Spiritus  Biosmarini. — Oil  of  rosemary,  1 ;  rec- 
tified spirit,  49. 

Dose,  10  to  30  m. 

Oil  of  rosemary  is  contained  in  Linimentum  Saponis  and 
Tinctura  Lavandulae  Composita. 

Action  and  Therapeutics. 

Oil  of  rosemary  has  an  action  similar  to  that  of 
other  aromatic  volatile  oils.  It  is  very  commonly 
used  to  give  a  pleasant  scent  to  lotions  and  other 
preparations  which  are  used  externally. 

ARl^ICA. 

Arnicse  Rliizoma. — Arnica  Ehizome.  The  dried 
rhizome  and  rootlets  of  Arnica  montana  (Nat.  Ord.  Compositce), 
Middle  and  Southern  Europe. 

Characters. — 1  to  2  in.  long,  ^  to  J  in.  in  diameter, 
cylindrical,  dark  brown,  contorted,  rough.  Eemains  of  leaves 
at  upper  end,  wiry  rootlets  from  the  lower  surface.  Odour 
peculiar,  aromatic.  Taste  acrid,  bitter.  Besembling  arnica. — 
Valerian  and  Serpentary,  each  having  characteristic  odour ; 
Veratrum  Viride,  having  thicker  rootlets. 

Composition.— The  chief  constituents  are — (1)  A  volatile 
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oil.  (2)  Arnicin  C^JI-^fi.^)  the  active  principle.  (3)  Inulin 
and  a  resin. 

Preparatio7i. 

Tinctura  Arnicss. — Arnica  root,  1 ;  rectified 
spirit,  20. 

Bose,  1  to  2  fl.  dr. 

Action  and  Thekapeutics. 

The  action  of  arnica  is  the  same  as  that  of  vola- 
tile oils  generally.  Externally  the  tincture  is  used 
as  an  application  to  bruises,  but  it  is  very  doubtful 
how  far  its  good  effects  are  owing  to  the  spirit,  and 
how  far  to  any  increase  of  cutaneous  vascularity  due 
to  the  volatile  oil  of  the  arnica. 

It  is  rarely  given  internally,  but  in  small  doses 
it  is  a  stomachic,  a  carminative,  and  a  reflex  stimu- 
lant, and  in  larger  doses  causes  vomiting  and  purging. 
It  is  excreted  by  the  kidneys  and  mucous  membranes, 
and  has  been  credited  with  obscure  effects  on  the 
central  nervous  system. 

MEZEREON  BARK. 

Mezerei  Cortex.— The  dried  bark  of  Daphne  meze- 
reum  or  Daphne  laureola  (Nat.  Ord.  Thymelacece).  Britain. 

Characters. — Long,  thin,  flattened  strips,  usually  rolled 
into  discs,  or  small  quills.  Externally  covered  by  a  brown 
corky  layer.    Internally  whitish,  silky,  very  tough. 

Composition. — The  chief  constituent  is  a  soft,  brown  vesi- 
cant resin. 

Preparatim. 

Extractum  Mezerei  .SSthericum. 

The  extract  is  contained  in  Linimentum  Sinapis 
Compositum,  and  the  bark  in  Decoctum  tjarsse  Compo- 
situm. 

Action  and  Therapeutics. 

Mezereon  bark  is  a  rubefacient  and  vesicant  exter- 
nally, and  internally  it  is  a  gastric  stimulant. 

I  1 
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£lemi* — A  concrete  resinous  exudation,  probably  from 
Canarium  commune  (Nat.  Ord.  Burseracece) .  Manila. 

Characters. — A  soft,  unctuous  mass,  becoming  harder 
and  yellowish  by  age.    Distinctive  fennel-like  odour. 

Composition. — Eesinous  bodies,  and  a  volatile  oil. 

Preparation. 

Unguentum  Elemi. — Elemi,  1 ;    simple  oint- 
ment, 4. 

Action  and  Thebapeutics. 

It  is  only  used  as  a  stimulant  disinfectant  oint- 
ment. 

Class  II.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  gastro-intestinal  tract. 

PYRETHRUM. 

Pyrethri Radix.— Pellitory  root.  Synonym— 'ByvQ- 
thrum.  The  dried  root  of  Anacyclus  pyrethrum  (Nat.  Ord. 
Compositce).  Levant. 

Characters.— Unbranched  pieces,  2 — 4  in.  long,  f — f  in. 
in  diameter.  Bark  thick,  brown,  shrivelled ;  studded  by  dark- 
coloured  receptacles  for  the  resin.  Close  fracture,  showing 
radiate  surface.  Inodorous.  Causes  a  pricking  sensation  in 
the  mouth  when  chewed.  Resembling  pyrethrum. — Taraxa- 
cum, which  is  darker,  and  has  not  a  burning  taste. 

Composition. — The  chief  constituents  are — (1)  Volatile 
oils  and  resins.    (2)  Inulin. 

Preparation. 

Tinctura  Pyrethri. — Pyrethrum,  1  ;  rectified 
spirit,  5. 

Action  and  Thebapeutics. 

Pyrethrum  is  a  powerful  sialogogue,  and  causes 
a  burning  sensation  in  the  mouth,  followed  by  numb- 
ness and  tingling.  Small  quantities  give  a  pleasant 
taste  to  tooth  powders. 
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CI.OVES. 

Caryoptiyllum.— Clove.  The  dried  flower-bud  of 
Eugenia  caryophyllata  (Nat.  Ord.  Myrtacece).  Penang,  Ben- 
coolen,  and  Amboyna. 

Chaeacters. — Over  J  in.  long,  consisting  of  a  dark  brown, 
wrinkled,  subcylindrical,  and  somewhat  angular  calyx  tube, 
which  tapers  below  and  is  surmounted  by  four  teeth,  between 
which  the  paler  coloured  petals,  enclosing  the  numerous  sta- 
mens and  style,  are  rolled  up  in  the  form  of  a  ball.  Odour 
strong,  fragrant,  and  spicy.  Taste  very  pungent  and  aromatic. 
It  emits  oil  when  indented. 

Composition  The  chief    constituents  are — (1)  Oleum 

Caryopfiylli  18  per  cent,  (see  below).  (2)  Eugenin,  a  crystalline 
body.  (3)  Caryophyllin,  a  neutral  body  isomeric  with  cam- 
phor. 

Preparation. 
Infusum  Caryophylli. — 1  in  40. 
Dose,  1  to  4:  fl.  oz. 

Cloves  are  contained  in  Infusum  Aurantii  Compositum, 
Mistura  Ferri  Aromatica,  and  Vinum  Opii. 

Oleum  Caryopliylli.— Oil  of  Cloves.  The  oil  dis- 
tilled in  Britain. 

Characters. — Colourless  when  recent,  becoming  yellowish 
and  then  brown.  Taste  and  odour  like  cloves.  Sinks  in  water. 
Easily  soluble  in  spirit  or  ether.    Sp.  gr.  1-040 — 1*065. 

Composition. — The  chief  constituents  are — (1)  Eugenol 
{synonym,  Eugenic  acid),  Ci^HjgOj,  which  chemically  re- 
sembles phenol,  and  forms  permanent  salts  with  alkalies. 
(2)  A  hydrocarbon  C15H24. 

Dose,  1  to  4  m. 

Oil  of  cloves  is  contained  in  Confectio  Scammonii, 
Mistura  Olei  Eicini,  Pilula  Colocynthidis  Composita,  and 
Pilula  Colocynthidis  et  Hyoscyami. 

Incompatibles. — Lime  water,  salts  of  iron,  mineral  acids, 
and  gelatine. 

Action  of  Cloves  and  Oil  of  Cloves. 
Oil  of  cloves  is  a  typical  example  of  a  volatile  oil 
the  most  important  actions  of  which  are  exerted  in 
.  the  stomach. 

External. — When  rubbed  into  the  skin  it  is 
stimulant,  rubefacient,  irritant,  and  counter-irritant, 

ii2 


484 


MATEEIA  MEDICA 


and  gives  rise  to  considerable  vascular  dilatation.  At 
first  it  causes  a  sensation  of  tingling  and  pain,  which 
afterwards  is  replaced  by  local  anaesthesia.  It  is  a 
parasiticide  and  antiseptic. 

Internal. — Mouth. — In  the  month  oil  of  cloves 
produces  the  same  effects  as  on  the  skin  ;  there  is  a 
burning  sensation  accompanied  by  vascular  dilata- 
tion and  an  increased  flow  of  saliva,  and  followed  by 
local  anaesthesia.  Cloves  stimulate  the  nerves  of 
taste,  and  being  volatile  and  aromatic,  those  of  smell 
also  ;  by  both  these  means  taste  is  sharpened. 

Stomach —The  stimulant  effect  of  cloves  is  expe- 
rienced here.  The  vessels  are  dilated,  peristalsis  is 
accelerated,  the  secretion  of  gastric  juice  is  excited, 
and  as  cloves  are  pleasant  and  aromatic,  they  do  not 
ordinarily  produce  nausea ;  consequently  the  appe- 
tite is  increased.  The  combined  effect  of  these 
actions  is  to  aid  digestive  processes— therefore  oil  of 
cloves  is  stomacMc  ;  and  to  facilitate  the  expulsion 
of  gas — thus  it  is  carminative.  The  stimulation  of 
the  gastric  nerves  to  a  slight  extent  reflexly  affects 
the  heart  in  the  same  way  as  alcohol ;  therefore  the 
rate  and  force  of  the  pulse  are  moderately  increased. 

Intestines. — Here  likewise  oil  of  cloves  dilates 
the  vessels,  and  stimulates  the  secretion  and  the 
muscular  coat  of  the  intestine,  consequently  colicky 
pains  due  to  irregular  contraction  of  it  are  relieved, 
and  flatus  is  expelled. 

Circulation.—  Oil  of  cloves  is  readily  absorbed 
from  the  intestine,  circulates  in  the  blood,  and  is 
said  to  increase  the  number  of  white  corpuscles. 
It  may  to  a  slight  extent  stimulate  the  heart  directly, 
but  the  greater  part  of  the  stimulation  of  the  heart 
excited  by  it  is  reflex  from  the  stomach.  It  is  credited 
with  the  power  of  arresting  painful  spasmodic  con- 
tractions in  various  parts  of  the  body.  It  can,  as 
we  have  seen,  do  this  in  the  intestine,  and  possibly  it 
may  have  to  a  slight  extent  the  same  action  in  the 
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broncliial  tubes,  heart,  &c.  This  causes  it  to  be 
called  antispasmodic. 

Mucous  membranes, — Like  other  volatile  oils  it  is 
excreted  by  the  kidneys,  skin,  bronchi,  and  genito- 
urinary tract,  and  in  passing  through  these  struc- 
tures will  act  as  a  stimulating  disinfectant  to  their 
secretion ;  but  oil  of  cloves  is  never  used  for  these 
purposes. 

Theeapeutics  of  Ci^oves  and  Oil  of  Cloves. 

External. — Oil  of  cloves  is  too  dear  for  frequent 
external  application,  but  on  account  of  its  local 
anaesthetic  effect  it  has  been  used  for  neuralgia.  It 
is  employed  to  give  a  pleasant  scent  to  liniments. 

Internal. — The  oil  is  sometimes  dropped  into 
decayed  teeth  to  relieve  pain.  Cloves  are  frequently 
employed  in  cookery  for  their  taste,  and  because  they 
stimulate  the  appetite  and  aid  digestion.  The  oil  or 
the  infusion  may  be  used  medicinally  as  a  stomachic, 
as  a  carminative,  as  an  antispasmodic,  or  to  relieve 
colicky  pains  in  indigestion.  It  will  have  been  noticed 
that  oil  of  cloves  is  combined  with  preparations  of 
scammony,  of  castor  oil,  and  of  colocynth.  This  is 
to  prevent  the  griping  these  purgatives  might  other- 
wise cause. 

PIMENTO. 

Pimenta. — The  dried,  unripe,  full-grown  fruit  of  Pi- 
menta  officinalis,  the  allspice  tree  (Nat.  Ord.  Myrtacece), 
West  Indies. 

Characters. — Dry,  light,  roundish,  J  in.  or  more  in 
diameter,  crowned  with  the  remains  of  the  calyx  in  the  form 
of  a  raised  scar-like  ring  ;  pericarp  roughish,  from  the  presence 
of  oil-glands ;  brittle,  dark  brown,  two-celled,  each  cell  con- 
taining a  brownish-black,  somewhat  compressed,  reniform 
seed.  Odour  and  taste  like  cloves.  Resembling  pimento. — 
Pepper,  which  has  no  calyx  ;  cubebs,  which  is  stalked. 

Composition, — The  chief  ingredient  is  a  volatile  oil.  It 
is  chemically  the  same  as  that  found  in  cloves.  It  is  official 
{see  p.  486). 
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Preparation, 
Aqua  Pimentse. — Distilled  from  a  mixture  of 
pimento,  1  ;  water,  11  J. 
Dose,  1  to  2  fl.  oz. 

Oleitin  Pimeiatse.— The  oil  distilled  in  England 
from  the  fruit  of  Pimenta  officinalis. 

Chaeacters. — It  is  colourless,  but  becomes  brown  by 
keeping.    It  sinks  in  water.    Sp.  gr.  1*03— 1*04. 

Dose,  1  to  4  m. 

Action  and  Theeapeutics. 

The  actions  and  nses  of  pimento  and  its  oil  are 
precisely  the  same  as  those  of  cloves  and  oil  of  cloves. 

BLACK  PEPPER. 

Piper  Nigrum. — The  dried  unripe  fruit  of  Piper 
nigrum  (Nat.  Ord.  Piperacece).    East  Indies. 

Charactees. — Globular,  I  in.  in  diameter.  Thin,  blackish 
brown,  pericarp  containing  a  hard,  smooth,  roundish,  yel- 
lowish-brown or  grey  seed.  Odour  aromatic.  Taste  pungent. 
Resembling  black  pepper. — Pimento,  which  has  a  calyx ; 
cubebs  which  is  stalked. 

Composition. — The  chief  constituents  are — (1)  An  oleo- 
resin,  readily  yielding  a  volatile  oil  with  the  odour  of  pepper, 
and  a  resin.  (2)  Piperin  (Cj^HipNOg),  a  pale  yellow  crystalline 
alkaloid,  isomeric  with  morphine.  (3)  Piperidine  (C^HuN),  a 
neutral  principle. 

Dose,  5  to  20  gv. 

Preparation, 
Confectio  Piperis. — Pepper,  2  ;    caraway,  3  ; 
honey,  16. 

Dose,  60  to  120  gv. 

Black  pepper  is  contained  in  Pulvis  Opii  Compositus  and 
Confectio  Opii. 

Action. 

Pepper,  because  of  its  volatile  oil,  acts  like  other 
substances  containing  volatile  oils  ;  thus  externally 
it  is  at  first  rubefacient  and  counter-irritant,  and 
subsequently  it  acts  as  an  anodyne.  Internally  it 
increases  the  secretions  of  the  mouth,  and  in  the 
stomach  it  is  stomachic  and  carminative.  During 
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its  excretion  it  stimulates  the  mucous  membrane  of 
the  genito-urinary  tract.  Piperine  is  believed  to  be 
a  feeble  antipyretic  and  antiperiodic. 

Therapeutics. 

Occasionally  pepper  is  used  externally  as  an 
irritant  for  the  same  class  of  cases  as  mustard. 
Internally  it  may  be  employed,  in  the  form  of  a 
gargle,  as  a  stimulant  for  relaxed  conditions  of  the 
throat.  It  is  taken  in  the  form  of  a  condiment 
for  its  stomachic  properties.  The  confection  or 
pepper  lozenges  are  given  empirically  to  relieve 
haemorrhoids,  ulcers  of  the  rectum,  and  fissures  of 
the  anus. 

Myristica. — Nutmeg.  The  dried  seed  of  Myristica 
fragrans  (Nat.  Ord.  Myristicacecs)  divested  of  its  hard  coat  or 
shell.    Malay  Archipelago. 

Characters.— Ovoid,  about  1  in.  long.  Externally 
greyish  brown,  with  reticulated  furrows.  Internally  greyish 
red,  marbled  with  brownish-red  veins.  Odour  aromatic.  Taste 
warm,  bitter,  aromatic. 

Composition. — The  chief  constituents  are — (1)  The  official 
concrete  oil,  25 — 30  per  cent,  (see  below).  (2)  The  o&iciaA  volatile 
oil,  2 — 8  per  cent,  {see  below). 

Nutmeg  is  contained  in  Pulvis  Catechu  Compositus,  Pulvis 
Cretae  Aromaticus,  Spiritus  ArmoraciaB  Compositus,  and  Tinc- 
tura  LavandulaB  Composita. 

Oleum  Myristicae,— Volatile  oil  of  nutmeg.  The 
oil  distilled  in  Britain  from  nutmegs. 

Characters  Colourless  or  pale  yellow.  Odour  and  taste 

of  nutmeg.    Sp.  gr.  0-93. 

Composition. — The  chief  constituents  are — (1)  Myristi- 
cene  (CjoHig)  a  terpene.  (2)  Myristicol  (CioH,40)  a  stearoptene. 

Dose,  1  to  4  m. 

Preparation. 
Spiritus  Myristicse. — Oil  of  nutmeg,  1  ;  recti- 
fied spirit,  49. 

Dose,  30  to  60  m. 

Volatile  oil  of  nutmeg  is  contained  m  Pilula  Aloes  Soco- 
trinas  and  Spiritus  Ammoniae  Aromaticus. 
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Oleum  MyristicaB  Expressum.— A  concrete  oil 
or  fat  obtained  by  expression  and  heat  from  nutmegs. 

Charactees. — Orange-brown,  mottled,  firm. 

Composition. — The  chief  constituents  are — (1)  Oleate  of 
glyceryl,  C3H,(Ci,H3302)3.  (2)  Butyrate  of  glyceryl,  C,B., 
{C,,H,0,)3.    (3)  Myristate  of  glyceryl,  C,II,{C,J1,,0,),. 

It  is  contained  in  Emplastrum  Calefaciens  and  Emplas- 
trum  Picis. 

Action  and  Thekapeutics. 
The  action  of  oil  of  nutmeg  is  the  same  as  that 
of  other  aromatic  oils.  The  expressed  oil  is  used  in 
plasters  as  a  sweet- smelling  stimulant.  Nutmegs 
are  much  employed  in  cookery  for  the  sake  of  their 
volatile  oil,  which  is  an  agreeable  stomachic.  A 
Linimentum  Myristicse,  containing  one  part  of 
expressed  oil  of  nutmeg  to  three  of  olive  oil,  is  an 
elegant  antiparasitic  for  mild  cases  of  ringworm. 

CONAl^ION. 

Cmnamomi  Cortex.— The  dried  inner  bark  of 
shoots  from  the  truncated  stocks  or  stools  of  the  cultivated 
cinnamon  tree,  Cinnamomum  zeylanicum  (Nat.  Ord. 
Laurinece).  Ceylon. 

Characters. — Closely  rolled  quills,  f  in.  in  diameter,  and 
containing  several  smaller  quills,  thin,  brittle,  splintery.  Ex- 
ternally dull  light  yellowish  brown,  with  little  scars  and  faint 
wavy  lines.  Internally  darker  brown.  Odour  fragrant.  Taste 
warm,  sweet,  aromatic. 

Composition. — The  chief  constituents  are — (1)  The  official 
volatile  oil  {see  p.  489)  -2  to  1  per  cent.  (2)  Tannin.  (3)  Sugar 
and  gum. 

Impurity.    Cassia  bark. 

Dose,  10  to  20  gv. 

Preparations. 

1.  Aqua  Cinnamomi. — 1  in  8. 
Dose,  1  to  2  il.  oz. 

2.  Pulvis  Cinnamomi  Compositus. — Cinna- 
mon, 1 ;  cardamoms,  1 ;  ginger,  1. 

Bose,  3  to  10  gr. 

Compound  cinnamon  powder  is  contained  in  Pilula 
Aloes  et  Ferri  and  Pilula  Cambogi*  Composita. 
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3.  Tinctura  Cinnamomi — Cinnamon,  1 ;  recti- 
fied spirit,  8. 

Hose,  f  to  2  fi.  dr. 

Cinnamon  is  contained  in  Pulvis  Catechu  Compositus, 
Pulvis  Creta3  Aromaticus,  Pulvis  Kino  Compositus,  Decoctum 
Ha^matoxyli,  Infusum  Catechu,  Tinctura  Cardamomi  Com- 
posita,  Tinctura  Lavandulae  Composita,  and  Vinum  Opii. 

Oleum  CiimaMioiili.— The  oil  distilled  from  cinna- 
mon bark. 

Chaeacteks. — Yellowish,  becoming  cherry-red  on  keeping. 
Odour  and  taste  like  cinnamon.    Sp.  gr.  1-023 — 1-043. 

Composition. — The  chief  constituents  are — (1)  Cinna- 
momic  aldehyde  (C(;H5C.^H2COH),  which  makes  up  the  greater 
part.    (2)  A  terpene.    (3)  Eugenol. 

Prejparation. 

Spiritus  Cinnamomi.— Cinnamon,  1 ;  rectified 
spirit,  49. 

Dose,  J  to  1  fl.  dr. 

Spirit  of  cinnamon  is  contained  in  Acidum  Sul- 
phuricum  Aromaticum. 

Action  and  Theeapeutics. 

Oil  of  cinnamon  has  the  same  action  as  other 
aromatic  volatile  oils,  and  is  therefore  stomachic  and 
carminative.  Cinnamon  bark  in  addition  has,  in 
virtue  of  its  tannic  acid,  some  astringent  action,  and 
is  consequently  a  common  flavouring  stomachic 
vehicle  for  astringent  powders  and  mixtures,  except 
such  as  contain  iron.  Finely  powdered  cinnamon 
(1-1^  3),  is  given  morning  and  evening  in  acute 
dysentery. 

HORSERADISH. 

Armoracise  Radix.— Horseradish  Boot.  The  fresh 
root  of  Cochlearia  armoracia  (Nat.  Ord.  Cruciferce).  Culti- 
vated in  Britain.  It  is  most  active  in  the  autumn  and  early 
spring,  before  the  leaves  have  appeared. 

Characters. — A  long,  cylindrical,  fleshy  root,  enlarged  at 
the  upper  end,  where  it  is  marked  by  scars  of  fallen  leaves. 
J  to  1  in.  in  diameter,  and  usually  a  foot  or  more  long.  Pale 
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yellowish  or  brownish  white  externally ;  whitish  and  fleshy 
within.  Taste  very  pungent.  Inodorous  unless  bruised  or 
scraped,  when  it  gives  a  pungent  odour.  Resembling  horse- 
radish root. — Aconite  root,  which  is  shorter,  conical,  not 
cylindrical,  darker,  and  causes  tingling  and  numbness  when 
chewed. 

Composition. — The  chief  constituent  is  a  substance 
which,  by  the  action  of  a  ferment,  yields  a  volatile  oil 
sulphocyanate  of  butyl  (C4HyCNS)  identical  with  that  of 
mustard. 

Preparation. 

Spiritus  Armoracise  Compositus.— Scraped 
horseradish  root,  20  oz. ;  bitter  orange  peel,  20  oz.; 
nutmeg,  f  oz. ;  proof  spirit,  1  gall. ;  water,  3  pints. 

Dose,  1  to  2  fl.  dr. 

Action  and  Uses. 

Horseradish  is  a  condiment  having  the  same 
action  as  mustard.  It  has  been  used  as  a  counter- 
irritant.  The  spirit  is  a  pleasant  flavouring  and 
carminative  agent. 

CAPSICUM. 

Capsici  FructUS. — Synonyms. — Guinea  pepper, 
Pod  pepper.  The  dried  ripe  fruit  of  Capsicum  fastigiatum 
(Nat.  Ord.  Solanacece).  Zanzibar. 

Chabacters.— J-  to  f  in.  long,  \  in.  in  diameter,  shrivelled, 
fusiform.  Consists  of  a  dull  red,  shining,  smooth,  brittle, 
translucent  pericarp,  enclosing  several  small,  roundish,  flat 
seeds.    Odour  peculiar,  pungent.    Taste  very  bitter. 

Composition. — The  chief  constituents  are — (1)  Capsaicin, 
a  crystallizable  acid  substance.  (2)  Capsicine,  a  volatile 
alkaloid  smelling  like  coniine.  (3)  A  volatile  oil.  (4)  A 
resin.    (5)  Fatty  matter. 

Dried  and  powdered  it  constitutes  red  pepper. 

Impurities. — Various  red  substances,  e.g.  red-lead. 

Dose,  J  to  1  gr. 

Preparation. 
Tinctura    Capsici. — Capsicum,    1 ;  rectified 
spirit,  27. 

Dose,  2  to  10  m. 
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Action. 

The  action  of  capsicum  is  like  that  of  volatile  oils 
generally.  Thus  externally  it  is  a  powerful  rube- 
facient, irritant,  and  counter-irritant.  Internally  in 
small  doses  it  stimulates  the  gastric  secretions,  causes 
dilatation  of  the  gastric  vessels,  and  excites  the  mus- 
cular coat.  It  is  therefore  stomachic  and  carmina- 
tive. 

Theeapeutics. 

It  is  used  as  a  condiment.  Medicinally  it  is 
given  as  a  stomachic  and  carminative  in  dyspepsia 
when  it  is  required  either  to  excite  the  appetite  and 
digestion,  or  to  cause  the  evacuation  of  gas. 

Zmgiber. — The  scraped  and  dried  rhizome  of 
Zingiber  officinale  (Nat.  Ord.  Scitaminece).  East  and  West 
Indies. 

Charactees. — Flattish,  irregularly  branched  pieces,  usu- 
ally 3  to  4  in.  long,  each  branch  marked  at  its  summit  by  a 
depressed  scar.  Externally  pale  buff,  striated,  fibrous. 
Fracture  mealy,  short,  rather  fibrous.  Odour  agreeable, 
aromatic.  Taste  strong,  pungent.  Eesembling  ginger. — 
Turmeric,  which  is  yellow. 

Composition — The  chief  constituents  are — (1)  An  aro- 
matic volatile  oil,  giving  the  flavour.  (2)  Gingerol.  (3) 
Several  resins  and  allied  bodies. 

Dose,  10  to  20  gr. 

Preparations. 

1.  Tinctura  Zingiberis. — Ginger,  1 ;  rectified 
spirit,  8. 

Bose,  15  to  60  m. 

2.  Tinctura  Zingiberis  Fortior.  Synonym. 
■ — Essence  of  ginger.    Ginger,  1 ;  rectified  spirit,  2. 

Dose,  5  to  20  m. 

3.  Syrupus   Zingiberis.— Strong   tincture  of 
ginger,  1 ;  syrup,  25. 

Dose,  1  to  2  :a.  dr. 

Ginger  is  contained  inconlectionsot  opium  and  scammony, 
infusion  of  senna,  compound  squill  pill,  the  compound  pow- 
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ders  of  cinnamon,  jalap,  opium,  rhubarb,  scammony,  and  in 
wine  of  aloes. 

Action  and  Therapeutics. 

Its  action  is  the  same  as  that  of  other  substances 
containing  aromatic  volatile  oils.  It  is  chiefly  used 
as  a  stomachic,  carminative,  and  flavouring  agent. 

Cardamomi  Semiiia.— Cardamom  Seeds.  The 
dried  ripe  seeds  of  the  Malabar  cardamom,  Elettaria  carda- 
momum  (Nat.  Ord.  Scitaminece).  Malabar.  When  the  seeds 
are  required  for  use  the  pericarps  are  rejected. 

Chaeacters. — The  pericarp  is  a  three-sided  capsule,  |  to 
1  in.  long,  f  to  I  in.  broad,  of  a  tough  papery  character, 
ovoid,  obtusely  triangular,  shortly  beaked,  rounded  at  the 
base,  brownish  yellow,  longitudinally  striated;  no  odour  or 
taste.  Seeds  \  in.  long,  irregularly  angular,  transversely 
wrinkled,  reddish  brown  externally,  whitish  within.  Odour 
aromatic.    Taste  warm,  aromatic. 

Composition.— The  chief  constituents  are — (1)  A  volatile 
oil,  which  is  a  terpene,  CjoHig.  (2)  A  fixed  oil.  The  pericarp 
is  medically  inactive. 

Tre;paTation. 

Tinctura  Cardamomi  Composita. — Carda- 
moms, J  oz.;  caraway,  J  oz. ;  raisins,  2  oz.;  cinnamon, 
J  oz. ;  cochineal,  55  gr. ;  proof  spirit,  1  pt. 

Dose,  I  to  2  fl.  dr. 

Compound  tincture  of  cardamoms  is  contained  in  Decoc- 
tum  Aloes  Compositum,  Mistura  Perri  Aromatica,  Mistura 
Sennae  Composita,  and  Tinctura  Chloroformi  Composita. 

Cardamoms  are  contained  in  Extractum  Colocynthidis 
Compositum.  PulvisCinnamomi  Compositus,  Pulvis  Cretae  Aro- 
maticus,  Tinctura  Gentianae  Composita,  Tinctura  Ehei,  Vinum 
Aloes. 

Action  and  Thebapeutics. 

Cardamoms,  because  of  its  volatile  oil,  acts  like 
cloves  or  pepper  ;  therefore  it  is  carminative  and  sto- 
machic. As  it  has  a  pleasant  taste,  and  the  tincture 
is  of  a  red  colour,  it  is  much  used  as  a  colouring 
and  flavouring  agent.    A  good  flavouring  carmina- 


OIL  OF  LAVENDER  493 


tive  is  the  Tinctnra  Carminativa  of  the  Brit.  Pharm. 
Conference.  It  contains  cardamoms,  600  gr. ;  strong 
tincture  of  ginger,  1^  §  ;  oil  of  cinnamon,  oil  of 
caraway,  oil  of  cloves,  each  100  rrt ;  rectified  spirit 
to  1  pint.    Dose,  2  to  10  m. 

SUMBUL,  ROOT, 

l^iimbul  'Ra.drK.— Synonym.— Musk  root.  The 
dried  transverse  sections  of  the  root  of  Ferula  sumhul  (Nat. 
Ord.  TJmhelliferce).    Eussia  and  India. 

Chakacters. — Usually  1  to  3  in.  in  diameter,  f  to  1  in. 
thick.  Outer  surface  covered  with  dusky  brown,  papery, 
transversely  wrinkled  bark,  with  short  bristly  fibres.  Inter- 
nally spongy,  coarsely  fibrous,  dry,  farinaceous,  dirty  yellowish 
brown,  mottled  with  whitish  patches  and  spots  of  exuded 
resin.    Odour  musk-like.    Taste  bitter,  aromatic. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  (2)  Two  resins.  (3)  Valerianic  acid.  (4)  Angelic  acid. 
(5)  Sumbulic  acid. 

Preparation. 

Tinctura  Sumbul. — Sumbul  root,  1 ;  rectified 
spirit,  8.  This  tincture  is  said  to  be  useless  unless  the 
fresh  root  is  used. 

Dose,  10  to  30  m. 

Action  and  Theeapeutics. 

The  action  of  sumbul  is  the  same  as  that  of  vola- 
tile oils  in  general.  It  is  only  used  internally,  and 
is  given  as  a  carminative  in  flatulence.  It  is  also 
employed  in  much  the  same  class  of  cases  as  valerian 
— that  is  to  say,  in  neurotic  conditions,  hysteria,  &c. 
In  Eussia  it  is  given  chiefly  as  a  reflex  stimulant  in 
typhoid  fever,  dysentery,  diarrhoea,  &c.,  for  the  same 
purposes  as  musk  is  employed  in  many  other  coun- 
tries. 

Oil.  OF  I.AVE]\I>ER. 

Oleitni  liavanduleB— The  oil  distilled  from  the 
flowers  of  Lavandula  vera  (Nat.  Ord.  Labiates).  Britain. 

Characters. — A  colourless  or  pale  yellow  volatile  oil. 
Odour  of  lavender.    Taste  warm,  bitter.   Sp.  gr.  0'88— 0'89. 
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Impurity. — Oil  of  spike. 

Composition. — The  chief  constituents  are — (1)  Linalool 
acetate  (also  found  in  oil  of  bergamot).  (2)  Linalool  and 
other  alcohols. 

Dose,  1  to  4  m. 

Preparations. 

1.  Spiritus  Lavandulse.— Oil  of  Lavender,  1; 
rectified  spirit,  49. 

Dose,  J  to  1  fl.  dr. 

2.  Tinctura  Lavandulse  Composita  Oil  of 

lavender,  90  rrt ;  oil  of  rosemary  10  ra ;  cinnamon,  150 
gr.  ;  nutmeg,  150  gr. ;  red  sandal-wood,  300  gr. ; 
rectified  spirit,  40 

Dose,  J  to  2  fl.  dr. 

Compound  tincture  of  lavender  is  contained  in  Liquor 
Arsenicalis. 

Oil  of  lavender  is  contained  in  Linimentum  Camphorse 
Compositum. 

Action  and  Theeapeutics. 

Oil  of  lavender  has  the  same  action  as  other  aro- 
matic volatile  oils.  It  is  used  externally  as  a  pleasant 
stimulating  component  of  liniments,  and  most  red 
lotions  {see  p.  165)  are  coloured  with  it.  Internally, 
especially  in  the  form  of  the  compound  tincture,  it 
makes  a  very  agreeable  gastric  stimulant,  carmina- 
tive, and  colouring  agent. 

OIL.  OF  PEPPERMINT. 

Oleum  Menttise  PiperitsB.— The  oil  distilled 
from  the  fresh  flowering  peppermint,  Mentha  piperita  (Nat. 
Ord.  Labiatce).  Britain. 

Chabactees — Colourless,  pale,  or  greenish^  yellow, 
thickening  and  becoming  reddish  with  age.  Odour  like  that 
of  peppermint.  Taste  aromatic,  followed  by  a  sense  of  cold- 
ness.   Sp.  gr.  0'9. 

Composition — The  chief  constituents  are — (1)  Menthene 
(CjoH^g)  the  liquid  terpene.  (2)  Menthol,  the  solid  stearoptene 
(see  p.  577). 

Dose,  1  to  4  m. 
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Pre;parations. 

1.  Aqua  Menthse  Piperitse. — 1  in  853. 
Dose,  1  to  2  fl.  oz. 

2.  Essentia  Menthse  Piperitse. — Oil  of  pepper- 
mint, 1  ;  rectified  spirit,  4. 

Dose,  10  to  20  m. 

3.  Spiritus  Menthas  Piperitse. — Oil  of  pepper- 
mint, 1 ;  rectified  spirit,  49. 

Dose,  30  to  60  m. 

Peppermint  water  is  contained  in  Mistura  Ferri 
Aromatica. 

Oil  of  peppermint  is  contained  in  Pilula  Rhei  Composita 
and  Tinctura  Chloroformi  et  Morphinae. 

Action  and  Theeapeutics. 

The  action  of  oil  of  peppermint  is  the  same  as 
that  of  volatile  oils  generally,  but  the  cool  numb 
feeling  often  produced  by  volatile  oils  after  the  sen- 
sation of  warmth  has  passed  off  is  especially  well 
marked  with  oil  of  peppermint ;  and  this  effect, 
which  is  due  to  the  menthol  in  it,  has  caused  it 
to  be  applied  externally  in  neuralgia.  Like  many 
other  volatile  oils  it  is  a  powerful  antiseptic. 

Internally  it  is  a  powerful  stomachic  and  carmi- 
native, is  often  used  as  such,  and  also  as  a  flavouring 
agent. 

Oil.  OF  SPEARMINT. 

Oleum  Mentlise  Viridis.— The  volatile  oil  distilled 
from  the  Mentha  viridis  (Nat.  Ord.  Labiatce).  Britain. 

Chakactebs. — Very  like  oil  of  peppermint. 

Composition.— The  chief  constituents  are — (1)  Menthene^ 
the  same  terpene  as  in  peppermint.     (2)  Caruol  (CjoHi^O). 

Dose,  1  to  4  m. 

Preparation. 
Aqua  Mentliee  Viridis. — 1  in  853. 
Dose,  1  to  2  fl.  oz. 

Action  and  Thebapeutics. 
These  are  the  same  as  those  of  oil  of  peppermint. 
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ANISE. 

Anisi  FructiiS.— Anise  Fruit.    The  dried  fruit  of 

Pimjnnella  anisimi  (Nsit.  Ord.  UmbellifercE). 

Characters. — Anise  fruits,  with  exception  of  the  Russian 
variety,  which  is  shorter,  are  about  I  in.  in  length,  oval-oblong, 
greyish-brown  in  colour,  and  the  whole  surface  is  covered  with 
short  hairs.  The  two  mericarps  are  united  and  attached  to  a 
common  stalk;  each  is  traversed  by  five  pale  slender  ridges, 
and  its  transverse  section  exhibits  about  fifteen  vittae.  Odour 
agreeable,  aromatic.    Taste  sweetish,  spicy. 

Composition. — The  chief  constituent  is  the  official  volatile 
oil  (q.v.) 

Preparation. 

Aqua  Anisi. — Anise  fruit  bruised,  1 ;  water,  10. 
Dose,  1  to  2  11.  oz.  or  more. 

STAK-ANISE. 

Anisi  Stellati  Fructus.— Star-anise  Fruit.  The 
dried  fruit  of  Illicium  anisatum  (Nat.  Ord.  Magnoliace<x). 
From  plants  cultivated  in  China. 

Characters.— Eight  carpels  diverging  horizontally  in  a 
stellate  manner  from  an  axis  ;  each  carpel  boat-shaped,  beaked, 
irregularly  wrinkled,  rusty  brown,  with  a  solitary  reddish- 
brown  seed.  Odour  and  taste  like  those  of  anise.  From  star- 
anise  fruit  is  made  Oleum  Anisi,  which  is  also  obtained  from 
the  fruit  of  Pimpinella  anisum  (see  above). 

Oleum  Anisi. — The  volatile  oil,  distilled  in  Europe 
from  the  anise  fruit  (see  above),  or  in  China  from  the  star-anise 
fruit. 

Characters. — Colourless  or  very  pale  yellow,  with  the 
odour  of  the  fruit,  and  an  aromatic,  sweetish  taste.  That  from 
the  Pimpinella  anisum  solidifies  between  50°  and  60°  F.,  that 
from  Illicium  anisatum  (star-anise)  at  about  34°  F.  Sp. 
gr.  0-98. 

Composition  The  chief  constituents  are — (1)  A  terpene, 

20  per  cent.   (2)  A  stearoptene,  anethol,  80  per  cent.  (CjoHj^O). 
Bose,  1  to  4  m. 

Preparation. 

Essentia  Anisi. — Oil  of  anise,  1 ;  spirit,  4. 
Dose,  10  to  20  m. 

Oil  of  anise  is  contained  in  Tinctura  Camphors  Composita 
and  Tinctura  Opii  Ammoniata. 
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Action  and  Thebapeutics. 

The  action  of  oil  of  anise  is  the  same  as  that  of 
aromatic  oils  generally.  It  is  specially  used  to  get 
rid  of  flatulence  in  children,  and,  on  account  of  its 
slightly  expectorant  action,  as  a  basis  of  cough 
mixtures. 

CORIANDER  FRUIT. 

Coriandri  Fructus, — The  dried  ripe  fruit  of  Cori- 
andrum  sativum  (Nat.  Ord.  UmhellifercB).  Britain. 

Characters. — Nearly  globular,  and  consisting  of  two 
closely  united  hemispherical  mericarps,  crowned  by  the  calyx 
teeth  and  stylopod,  \  in.  in  diameter,  brownish  yellow,  hard, 
faintly  ribbed  with  both  primary  and  secondary  ridges.  The 
mericarps  each  enclose  a  lenticular  cavity,  and  each  is 
furnished  on  its  commissural  surface  with  two  brown  vittae. 
Taste  agreeable,  mild,  aromatic.  Odour  pleasant  when 
bruised. 

Composition. — The  chief  constituent  is  the  o^^^ci^^.  volatile 
oil  (q.v.). 

Coriander  fruit  is  contained  in  Conf ectio  Sennas,  Syrupus 
Ehei,  Tinctura  Bhei,  Tinctura  Sennas. 

Oleum  Coriandri.— A  volatile  oil  distilled  in 
Britain  from  the  fruit. 

Characters. — Colourless  or  pale  yellow,  with  the  odour 
and  taste  of  the  fruit.  It  is  isomeric  with  Borneo  camphor 
{see  p.  573).   Sp.  gr.  0-87— 0-88. 

Dose,  1  to  4  m. 

Oil  of  coriander  is  contained  in  Syrupus  Sennas* 

Action  and  Thebapeutics. 

Oil  of  coriander  has  tlie  same  action  as  other 
volatile  oils.  It  is  chiefly  used  as  a  stomachic  and 
carminative,  and  to  disguise  the  taste  of  rhubarb  and 
senna. 

FENNEl.  FRUIT. 
FcBiiiculi  Fructus.— The  dried  fruit  of  cultivated 

plants  of  Fceniculum  capillaceum  (Nat.  Ord.  UmhellifercE), 
Malta. 

Characters. — |  to  f   in.  long,  ovoid-oblong,  curved, 
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smooth,  greenish  brown  or  brown,  capped  by  a  conspicuous 
stylopod  and  two  styles.  Odour  aromatic.  Taste  aromatic, 
sweet.  Fruit  readily  separated  into  its  two  mericarps,  each  of 
which  has  five  ridges,  of  which  the  lateral  are  the  broadest ; 
four  vittffi  in  the  grooves,  and  two  on  the  commissure.  Besem 
hling  fennel. — Conium  fruit  (fennel  is  larger  and  has  promi- 
nent vittas),  caraway,  and  anise  fruits. 

Composition. — The  chief  constituent  is  a  volatile  oil  pro- 
bably identical  with  oil  of  anise. 

Preparation, 
Aqua  Pceniculi. — Fennel  fruit,  1 ;  water,  10. 
Pose,  1  to  2  fL.  oz. 

Fennel  fruit  is  contained  in  Pulvis  Glycyrrhizse  Com- 
positus. 

Action  and  Theeapeutics. 
The  same  as  those  of  oil  of  anise  or  of  coriander 
ruit. 

CARAWAY  FRUIT. 

Carui  Fructiis.— Caraway  Fruit.  The  dried  fruit 
of  Carum  carui  (Nat.  Ord.  Umhelliferce).  England  and 
•Germany. 

Characters. — The  fruit  is  usually  separated  into  its  two 
mericarps,  each  about  j  to  ^  in.  long,  slightly  curved,  tapering 
at  each  end,  brown,  with  five  pale  longitudinal  ridges  ;  in 
each  of  the  intervening  spaces  is  a  large  conspicuous  vitta. 
Odour  agreeable,  aromatic.  Taste  pleasant,  sweetish,  spicy. 
liesenibling  caraway. — Conium  and  fennel.  Known  by  the 
small  ridges  and  the  spicy  taste  of  caraway. 

Composition.— The  chief  constituent  is  the  volatile 
oil  (q.v.). 

Preparation. 
Aqua  Carui. — Caraway,  1 ;  water,  10. 
Bose,  1  to  2  f..  oz. 

Caraway  fruit  is  contained  in  Confectio  Opii,  Pal  vis  Opii 
ompositus,  Confectio  Piperis,  Tinctura  Cardamomi  Com- 
osita,  Tinctura  Senn^e. 

Oleum  Carui.— The  oil  distilled  in  Britain  from 
caraway  fruit. 

Characters. — Pale  yellow,  with  odour  and  taste  like  the 
fruit. 

Composition. — The  chief  constituents  are — (1)  Carvol 
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(CjuHj40),  isomeric  with  thymol  {see  p.  576).  (2)  Limone 
(CioHie), 

Dose,  1  to  4  m. 

Oil  of  caraway  is  contained  in  Confectio  Scammonii  and 
Pilula  Aloes  Barbadensis. 

Action  and  Theeapeutics. 

The  action  and  uses  of  oleum  carui  are  the  same  as 
those  of  other  aromatic  volatile  oils.  It  is  employed 
as  a  carminative,  stomachic,  and  flavouring  agent. 

DILL.  FRUIT. 

Anethi  FructUS. — The  dried  fruit  of  Peucedanum 
graveolens  (Nat.  Ord.  Umhelliferce).  Middle  and  Southern 
Europe. 

Chakacteks.— Broadly  oval,  J  in.  long,  brown,  flat,  with  a 
pale,  broad,  membranous  border.  Mericarps  distinct.  Odour 
and  taste  agreeable  and  aromatic.  Besemhling  dill. — Conium, 
anise,  fennel,  caraway  ;  but  dill  is  winged. 

Composition. — The  chief  constituent  is  the  official  volatile 
oil  (q.v.). 

Preparation. 
Aqua  Anethi. — Dill  fruit,  1 ;  water,  10. 
Dose,  1  to  2  il.  oz. 

Oleum  Anethi.— The  oil  distilled  in  Britain  from 
the  dill  fruit. 

Characters. — Pale  yellow.  Odour  pungent.  Taste  hot 
and  sweetish. 

Composition. — The  chief  constituents  are  almost  identical 
with  those  of  caraway  oil  {see  p.  498). 
Dose,  1  to  4  m. 

Action  and  Theeapeutics. 

The  same  as  those  of  anise  and  caraway.  Dill 
water  is  a  common  carminative  for  children,  and  it 
covers  very  well  the  taste  of  sodium  salts. 

FLBFR  FI.OWERS. 

Sambuci  Flores.— Elder  Flowers.  The  fresh 
flowers  of  Sambucus  nigra  (Nsit.  Ord.  Caj^rifoliacece).  Britain. 

Characters. — In  corymbose  cymes,  5  to  7  in.  across. 
Flowers  small ;  calyx  superior,  five-toothed  ;  corolla  flat,  rotate, 
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five-sected,  creamy  white,  with  five  stamens  inserted  in  the 
tube.    Odour  fragrant,  somewhat  sickly.    Taste  bitter. 

Composition. — The  chief  constituents  are — (1)  A  resin. 
(2)  Valerianic  acid.    (3)  A  minute  amount  of  a  volatile  oil. 

Preparation. 
Aqua  Sambuci. — Elder  flowers,  1 ;  water,  1. 
Dose,  1  to  2  f..  oz. 

Action  and  Therapeutics. 
Elder  flowers  are  used  to  flavour  medicines. 

CHAMOMII.E. 

Antliemidii^  Flores.— Chamomile  Flowers.  The 
single  and  double  flower  heads  or  capitula  of  Anthemis  nobilis 
(Nat.  Ord.  Com;positce).    Cultivated  in  Britain. 

Characters. — The  single  flowers  have  yellow  tubular 
florets  in  the  centre,  surrounded  by  some  which  are  white  and 
ligulate.  In  the  double  flowers  all  the  florets  are  white  and 
tubular.  In  both  the  receptacle  is  solid,  conical,  and  densely 
covered  with  chaffy  scales.    Odour  aromatic.    Taste  bitter. 

Composition. — The  chief  constituent  is  the  official  vola- 
tile oil. 

Prejparations. 

1.  Extractum  Anthemidis. 
Bose,  2  to  10  gr. 

2.  Infusum  Anthemidis. — 1  in  20. 

Bose,  1  to  3  fl.  oz.  (stomachic),  5  to  10  il.  oz. 
(emetic). 

Oleum  Anthemidis.— The  official  volatile  oil  dis- 
tilled from  chamomile  flowers. 

Characters.  —Pale  blue  or  greenish  blue,  becoming  yellow- 
ish brown.    Odour  and  taste  like  chamomile. 

Composition. — The  chief  constituents  are— (1)  a  terpene 
(CjoHjg).  (2)  Angelates  and  tiglates  of  amyl  and  butyl.  (3)  A 
bittpr  principle. 

Dose,  1  to  4  m. 

Action  and  Therapeutics. 

A  poultice  made  with  chamomile  flowers  is  a 
popular  domestic  remedy.  All  its  virtues  are  due 
to  its  warmth.    Internally,  like  other  volatile  oils, 
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oil  of  chamomile  is  a  stomachic  and  carminative. 
The  infusion  in  large  doses  is  a  simple  emetic. 

INARCH  BARK. 

liariCiS  Cortex. — The  bark  of  Pinus  larix,  the  com- 
mon larch  (Nat.  Ord.  ConifercB),  deprived  of  its  outer  rough 
portion  and  dried.    Collected  in  the  spring.    Central  Europe. 

Characters. — Flattish  pieces  or  quills.  External  surface 
dark  red,  uneven  ;  inner  yellowish  or  pinkish,  nearly  smooth. 
Odour  like  turpentine.  Taste  astringent.  Besembling  larch 
hark. — Eed  cinchona  bark,  which  is  very  bitter. 

Composition  The  chief  constituents  are — (1)  Turpen- 
tine.   (2)  Tannic  acid. 

Fre;pamtion, 
Tinctura  Laricis. — 1  in  8, 
Dose,  20  to  30  m. 

Action  and  Thebapeutics. 
Larch  hark  is  not  often  prescribed.    Its  action 
depends  upon  the  turpentine  contained  in  it. 

Class  III.  or  Volatile  Oils. 

Those  used  chiefly  for  their  actions  on  the  heart  and  central 
nervous  system. 

VAI.JERIAN. 

Valerianae  Rliizoma.— Valerian  Rhizome.  The 
dried  rhizome  and  rootlets  of  Valeriana  officinalis  (Nat.  Ord. 
Valerianem).  Collected  in  autumn  from  plants  growing  wild 
or  cultivated  in  Britain. 

Characters. — Short,  erect  rhizome,  entire  or  sliced. 
Externally  dark  yellowish  brown,  giving  off  many  slender, 
brittle,  shrivelled  rootlets,  3  to  4  in.  long.  Internally  whitish. 
Odour  developed  in  drying,  strong,  peculiar,  disagreeable. 
Taste  unpleasant,  camphoraceous,  bitter.  Resembling 
valerian. — Serpentary,  arnica,  green  hellebore  ;  but  valerian 
is  known  by  its  odour. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil  containing  valerianic,  formic,  and  acetic  acids  united  with 
pinene  and  borneol.  If  the  oil  is  kept  it  decomposes  slightly  and 
valerianic  acid  (HC^HgO^)  is  set  free.    This  exists  in  many 
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plants,  and  in  cod-liver  oil.  The  amount  of  it  in  valerian 
increases  by  keeping.  It  can  be  derived  from  amylic  alcohol, 
CgHijOH  (valeryl  aldehyde).  It  is  colourless,  oily,  with  the 
odour  of  valerian,  and  strongly  acid,  with  a  burning  taste. 
Solubility. — 1  in  80  of  water  ;  easily  in  alcohol  and  ether. 
Dose,  10  to  30  gv.  of  the  root  powdered. 

Preparations. 

1.  Infusum  Valerianae. — 1  in  40. 
Dose,  1  to  2  fl.  oz. 

2.  Tinctura  Valerianse. — Valerian,  1 ;  proof 
spirit,  8. 

Dose,  1  to  2  fl.  dr. 

3.  Tinctura  Valerianae  Ammoniata. — Vale- 
rian, 1 ;  Spiritus  Ammoniae  Aromaticus,  8. 

Dose,  I  to  1  fl.  dr. 

8odii  Valerianas.— NaC5H902. 

Source. — Make  valerianic  acid  by  distilling  a  mixture  of 
amylic  alcohol,  sulphuric  acid,  and  bichromate  of  potassium. 
Saturate  the  distillate,  which  contains  valerianic  acid,  with 
caustic  soda  and  evaporate. 

Characters. — White  masses  of  a  powerful  valerian-like 
odour.    Solubility. — Easily  in  both  alcohol  and  ether. 

Dose,  1  to  5  gr. 

Zinci  Valeriaiias.— Zn(C5H902)2. 

Source. — Mix  hot  solutions  of  sulphate  of  zinc  and  vale- 
rianate of  sodium,  evaporate  and  valerianate  of  zinc  crystallizes 
out.    Solubility. — 1  in  120  of  water,  1  in  60  of  spirit. 

Characters. — Pearly  scales  with  a  feeble  odour  of  vale- 
rianate of  sodium  and  a  metallic  taste. 

Incompatibles. — All  acids,  soluble  carbonates,  most 
metallic  salts,  vegetable  astringents. 

Dose,  1  to  3  gr. 

Action. 

Neither  valerianic  acid,  valerianate  of  sodium, 
nor  valerianate  of  zinc  is  known  to  have  any  action. 

Valerian  itself  acts  in  virtue  of  its  volatile  oil, 
which  has  the  same  properties  as  other  volatile  oils. 
Valerian  is  therefore  an  irritant  when  applied  exter- 
nally ;  internally  it  stimulates  the  mouth,  stomach, 
and  intestines  ;  consequently  it  increases  the  appetite 
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and  the  vascularity,  the  secretion,  and  the  peristaltic 
action  of  the  stomach  and  intestines  ;  and  in  its 
excretion,  which  takes  place  chiefly  through  the 
bronchial  mucous  membrane,  kidneys,  and  genito- 
urinary mucous  membrane,  it  excites  the  flow  of 
fluids  excreted  through  these  parts.  Acting  reflexly 
from  the  stomach,  it  stimulates  the  circulation  rather 
more  powerfully  than  most  volatile  oils. 

Theeapeutics. 

Preparations  of  valerian,  oi;  still  better  the  oil 
(2  to  5  rri)  suspended  in  mucilage  with  cinnamon 
water,  are  often  given  as  carminatives  in  cases  of 
flatulence,  and  as  reflex  stimulants  in  fainting,  pal- 
pitation, &c.  Valerian  and  valerianates  sometimes 
relieve  neuralgia,  and  they  are  often  prescribed  for 
hysteria  and  other  neurotic  conditions,  bat  fre- 
quently without  benefit. 

ASRf€Btid£i. — A  gum-resin  obtained  by  incision  into 
the  living  root  of  Ferula  narthex,  of  Ferula  scorodosma, 
and  probably  other  species  (Nat.  Ord.  UmhollifercB),  Afghan- 
istan and  the  Punjaub. 

Chaeacters. — Usually  in  irregular  masses,  composed  of 
tears  agglutinated  together  by  darker  coloured,  softer  material. 
When  broken  or  cut,  the  exposed  surface  has  an  amygdaloid 
appearance  ;  the  fractured  tears  are  opaque,  milk-white  at  first, 
but  become  first  purplish  pink  and  finally  dull  yellowish  brown. 
Odour  strong,  alliaceous,  persistent.  Taste  bitter,  acrid,  allia- 
ceous. Asafoetida  forms  a  white  emulsion  with  water.  The 
fractured  surface  of  a  tear,  on  being  touched  with  nitric  acid, 
becomes  a  fine  green.  Besenibling  asafcetida.—GcQXho^mxm, 
ammoniacum,  and  benzoin,  distingushed  by  their  peculiar 
odours,  which  differ  markedly  from  that  of  asafoetida. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil,  5  per  cent.,  containing  essential  oil  of  garlic,  per  sulphide 
of  allyl,  (C3H5)2S.  This  gives  asafoetida  its  very  unpleasant 
odour.    (2)  Bassorin  resin,  65  per  cent.  (3)  Gum,  25  per  cent. 

Impurities. — Earthy  matter. 

Dose,  5  to  20  gr. 
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Preparations. 

1.  Enema  Asafoetidse. — Asafoetida,  30  gr. ; 
water,  4  A  more  usual  and  convenient  way  is  to  order 
a  definite  quantity  of  the  tincture  to  be  mixed  with 
water  and  given  as  an  enema. 

2.  Pilula  Aloes  et  Asafcetidse. — ^Asafoetida, 
Socotrine  aloes,  hard  soap,  and  confection  of  roses, 
equal  parts. 

Dose,  5  to  10  gr. 

3.  Pilula  Asafcetidse  Composita. — Synonym. 
— Pilula  Galbani  Composita.  Asafoetida,  2;  gal- 
banum,  2  ;  myrrh,  2 ;  treacle,  1. 

Dose,  5  to  10  gr. 

4.  Spiritus  Ammonite  Fostidus  Asafoetida, 

If ;  strong  solution  of  ammonia,  2  ;  rectified  spirit, 
18. 

Dose,  I  to  1  fl.  dr. 

5.  Tinctura  Asafcetidee. — Asafoetida,  1 ;  recti- 
fied spirit,  8. 

Dose,  f  to  1  fll.  dr.  The  resin  precipitates  on 
the  addition  of  water,  but  may  be  re-dissolved  ia  am- 
monia or  suspended  in  mucilage. 

Action, 

Both  internally  and  externally,  asafoetida,  in 
virtue  of  its  volatile  oil,  acts  like  volatile  oils  gene- 
rally. Its  action  as  a  stimulant  to  the  intestinal 
muscle  is  especially  well  marked,  hence  it  is  com- 
bined with  aloes  in  Pilula  Aloes  et  Asafoetida  ;  and 
the  enema  of  it  will  relieve  flatus.  Owing  to  its 
containing  oil  of  garlic  it  is  extremely  nasty,  and 
therefore  it  is  not,  like  many  volatile  oils,  available  as 
a  condiment.  Its  taste  is  credited  with  some  mental 
effect  in  cases  of  hysteria. 

Theeapeutics. 
Asafoetida  is  not  used  externally.  Internally  it 
is  prescribed  to  aid  the  action  of  other  purgatives,  and 
also  to  stimulate  the  muscular  coat  to  expel  flatus. 
It  may  be  given  by  the  mouth  or  as  the  enema. 
Partly  on  account  of  its  reflex  stimulating  effect, 
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but  also  on  account  of  its  very  nasty  taste,  it  is  used 
to  control  hysterical,  emotional,  and  other  mental 
disturbances,  but  it  often  fails.  For  this  purpose 
it  may  be  combined  with  valerian.  Cases  of  malin- 
gering may  sometimes  be  cured  by  making  the 
patient  take,  three  times  a  day,  an  effervescing  draught 
containing  a  few  minims  of  each  of  the  tinctures  of 
valerian  and  asafoetida.  The  effervescence  makes  the 
nasty  taste  of  these  medicines  repeat  "  in  the  mouth 
for  some  time  after  taking  them.  AsafcBtida  oil 
would  in  the  course  of  its  excretion  disinfect  the 
urine  and  the  expectoration,  but  its  smell  forbids  its 
use  for  these  purposes. 

Oa.ll»a.lllliil. — A  green  resin  obtained  from  Ferula 
galhaniflua,  Ferula  rubricaulis  (Nat.  Ord.  Umbelliferce) ,  and 
probably  other  species.    Persia  and  the  Levant. 

Characters. — Tears  or  masses  of  agglutinated  tears. 
Tears  roundish,  about  the  size  of  a  pea,  yellowish  brown  or 
yellowish  green.  Translucent,  rough  and  dirty.  Hard  and 
brittle  in  the  cold,  softening  with  heat  and  becoming  sticky. 
Masses  contain  pieces  of  root,  stem,  &g.  They  are  hard,  com- 
pact, yellowish  brown.  Odour  peculiar,  aromatic.  Taste 
bitter,  unpleasant.  Resembling  galbanum. — Ammoniacum, 
asafoetida,  benzoin ;  known  by  their  different  odours. 

Composition. — The  chief  constituents  are — (1)  Volatile 
oil,  6  to  9  per  cent.,  isomeric  with  turpentine,  C,oH,g.  (2)  A 
sulphurous  resin,  60  to  67  per  cent.  (3)  Gum,  19  to  22  per 
cent.    (4)  Umbelliferone 

Preparation. 

Emplastrum  Galbani.— Galbanum,    1 ;  ammo- 
niacum, 1  ;  yellow  wax,  1 ;  lead  plaster,  8. 
Galbanum  is  contained  in  Pilula  Asafcetidse  Composita. 

Action  and  Therapeutics. 

Galbanum  acts  hke  other  substances  containing 
volatile  oils  ;  it  is  always  combined  with  ammonia- 
cum or  asafoetida.    It  is  used  externally  as  a  plaster 
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for  its  irritant  effect,  to  aid  the  absorption  of  old 
inflammatory  products,  and  internally  it  is  given 
with  asafoetida  as  a  carminative. 

AMMONIACUM, 

Ammoniacimi. — A  gum-resinous  exudation  from  the 
stem  (after  being  punctured  by  beetles)  of  Dorema  ammonia- 
cum  (Nat.  Ord.  UmbelUferce) .    Persia  and  the  Punjaub. 

Characters, — Small  roundish  tears,  or  masses  of  agglu- 
tinated tears  ;  pale  brown  externally,  darkening  on  keeping, 
milky  white  and  opaque  internally.  Hard  and  brittle  when 
cold,  with  a  dull  waxy  fracture,  but  softening  with  heat. 
Odour  faint,  peculiar,  non-alliaceous.  Taste  bitter,  acrid. 
Forms  a  nearly  white  emulsion  with  water.  Resembling  am- 
moniacum. — Asafoetida,  galbanum,  benzoin,  known  by  odour. 

Composition. — The  chief  ingredients  are — (1)  Volatile 
oil,  4  per  cent.    (2)  Resin,  70  per  cent.  (3)  Gum,  20  per  cent. 

Dose,  10  to  20  gr. 

Preparations. 

1.  Emplastrum  Ammoniaci  cum  Hydrar- 
gfyro. — Ammoniacum,  656  ;  mercury,  164  ;  olive  oil, 
7  ;  sublimed  sulphur,  1. 

2.  Mistura  Ammoniaci. — Ammoniacum  1, 
added  gradually  during  trituration  to  32  of  water.  It 
forms  a  milk-like  emulsion. 

Dose,  J  to  1  fit.  oz. 
Ammoniacum  is  contained  in  Emplastrum  Galbani,  Pilula 
IpecaouanhaB  cum  Scilla,  and  Pilula  Scillse  Composita. 

Action  and  Thekapeutics. 

The  actions  of  ammoniacum  are  precisely  the 
same  as  those  of  volatile  oils  generally.  It  is  em- 
ployed externally  to  aid,  by  its  mildly  irritating 
effects,  the  absorption  of  chronic  inflammatory  pro- 
ducts, and  internally  in  chronic  bronchitis  with 
offensive  expectoration  for  the  sake  of  the  remote 
disinfectant  expectorant  effect  that  it  has  in  the 
course  of  its  excretion  through  the  bronchial  mucous 
membrane. 
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MYRRH. 

Myrrh.— A  gum-resinous  exudation,  said  to  come  from 
the  stem  of  Balsamodendron  myrrha  (Nat.  Ord.  BurseracecB) . 
Collected  in  Arabia  and  Abyssinia. 

Characters.— Eoundish  or  irregularly  formed  tears  or 
masses  of  agglutinated  tears,  varying  very  much  in  size.  Ex- 
ternally reddish  brown  or  reddish  yellow  ;  dry,  covered  with  a 
fine  powder;  brittle.  Their  fractured  surface  is  irregular, 
somewhat  translucent,  and  oily.  Odour  agreeable,  aromatic. 
Taste  aromatic,  acrid,  bitter.  Insoluble  in  water  ;  when  rubbed 
up  with  it,  forms  an  emulsion. 

Composition. — The  chief  constituents  are— (1)  Myrrhin^ 
a  resin,  23  per  cent.  (2)  Myrrhol  (C,oH,iO),  a  volatile  oil, 
2  per  cent.    (3)  Gupi,  60  per  cent.    (4)  A  bitter  principle. 

Impurities.— Many  varieties  of  gum  and  gum-resins. 

Dose,  10  to  30  gr. 

Preparations. 

1.  Tinctura  Myrrhse. — Myrrh,  1 ;  spirit,  8. 
Dose,  ^  to  1  fl.  dr. 

2.  Pilula  Aloes  et  Myrrhse. — 1  in  5  {see  Aloes 
Socotrina,  p.  447). 

Myrrh  is  contained  in  Decoctum  Aloes  Compositum, 
Mistura  Ferri  Composita,  Pilula  Asafoetidse  Composita,  and 
Pilula  Ehei  Composita. 

Action. 

External. — Both  externally  and  internally  myrrh 
has  the  same  actions  as  other  substances  containing 
a  volatile  oil.  It  is  a  mild  disinfectant,  and  a  stimu- 
lant to  sores  and  ulcers. 

Internal. — It  has  the  same  effects  in  the  mouth. 
It  is  a  stomachic  carminative,  exciting  the  appetite, 
the  flow  of  gastric  juice,  and  the  vascularity  and 
peristalsis  of  the  stomach  and  intestines.  The 
number  of  leucocytes  in  the  blood  is  said  to  be 
increased  by  the  administration  of  myrrh.  It  is 
excreted  by  mucous  membranes,  especially  the 
genito- urinary  and  the  bronchial,  and  it  stimulates 
and  disinfects  their  secretions  in  its  passage  through 
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them.  Thus  it  becomes  an  expectorant,  a  uterine 
stimulant,  and  an  emmenagogue. 

Therapeutics. 

External. — Occasionally  myrrh  has  been  em- 
ployed as  a  stimulant  to  sores  and  ulcers. 

Internal. — It  is,  in  the  form  of  ^  5  of  the  tinc- 
ture diffused  through  of  water,  used  as  a  mouth 
wash  and  gargle  for  sore  spongy  gums,  relaxed  throat, 
and  other  similar  conditions,  for  which  it  is  often 
combined  with  borax,  as  in  the  following  formula  : 
— Myrrh,  1 ;  eau  de  Cologne,  16  ;  borax,  1  ;  water,  3  ; 
syrup,  3.  It  is  frequently  given  with  purgatives  for 
the  sake  of  its  carminative  and  stomachic  properties. 
It  is  also  commonly  combined  with  iron  when  this 
drug  is  given  for  anaemia,  but  the  reason  for  this  is 
not  clear.  It  is  prescribed  for  amenorrhoea,  and  has 
been  given  for  cystitis,  and  as  a  disinfectant  expec- 
torant for  chronic  bronchitis. 

Class  IV.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  bronchial  mucous 
membrane. 

OF  PERU. 

Balsamum  Periiviamiiii.— A  balsam  exuded 
from  the  trunk  of  Myroxylon  PereircB  (Nat.  Ord.  Legu- 
minoscB),  after  the  bark  has  been  beaten,  scorched,  and  re- 
moved.   From  Salvador  in  Central  America. 

Chaeactees. — A  liquid  about  as  viscid  as  treacle,  nearly 
black  in  bulk  ;  in  thin  layers  orange  or  reddish  brown,  and 
transparent.  Odour  balsamic.  Taste  disagreeable,  burning. 
Insoluble  in  water,  soluble  in  chloroform  or  spirit. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  This  is  present  in  large  quantities  ;  it  consists  of  cinnamin 
(cinnamate  of  benzyl),  styracin  (cinnamate  of  cinnamyl), 
CgH^COOCyHp,  peruvin  (benzyl  alcohol),  styrone  (cinnamic 
alcohol),  and  benzoate  of  benzyl.  (2)  Cinnamic  acid, Cj^HjCOOH 
(see  p.  510).    (3)  Benzoic  acid.    (4)  Kesins. 

Dose,  10  to  15  m.  or  more,  made  into  an  emulsion  with 
mucilage  or  yolk  of  egg. 
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Action  and  Thekabeutics. 

External. — Like  most  substances  containing  a 
volatile  oil,  balsam  of  Peru  is  a  disinfectant,  and 
also  a  stimulant  when  rubbed  into  the  skin  or  applied 
to  raw  surfaces.  Formerly  it  was  much  used  for 
these  purposes,  chiefly  as  an  application  to  indolent 
sores  and  chronic  eczema.  A  mixture  of  balsam  of 
Peru  1  part,  lard  7  parts,  is  very  useful  for  sore 
nipples  and  cracked  lips.  Now  it  is  not  often  em- 
ployed externally  except  as  an  antiparasitic  for 
pediculi,  scabies,  and  ringworm.  An  ointment  con- 
sisting of  balsam  of  Peru  20,  olive  oil  50,  petroleum 
100  parts,  may  be  used.  For  scabies  it  should  be 
applied  in  the  way  already  described  for  sulphur 
ointment ;  it  is  a  more  agreeable  preparation. 

Internal. — Like  most  volatile  oils  it  is  carmina- 
tive and  stomachic,  and  after  absorption  is  excreted 
by,  and  stimulates  and  disinfects  the  mucous  mem- 
branes. For  this  reason  it  is  used  as  an  expectorant 
in  chronic  bronchitis.  It  is  also  excreted  by  the 
skin  and  the  kidneys. 

BAI.SAM  OF  TOLU. 

Balisamum  Toliitanum.— A  balsam  which  exudes 
from  the  trunk  of  Myroxylon  toluifera  (Nat.  Ord.  Legwni- 
nosce)  after  incisions  have  been  made  into  the  bark.  New 
Granada. 

Characters. — A  reddish-yellow,  soft,  tenacious  solid, 
becoming  hard  by  keeping  and  brittle  in  the  cold.  A  lens 
shows  microscopic  crystals  of  cinnamic  acid.  Very  fragrant 
odour.    Taste  aromatic.    Soluble  in  spirit,  not  in  water. 

Composition. — The  chief  constituents  are — (1)  Toluene 
(CioHjs).    (2)  Benzoic  acid.    (3)  Cinnamic  acid.    (4)  Eesins. 

Dose,  10  to  20  gr.  as  an  emulsion  with  mucilage  or 
yolk  of  egg. 

Preparations. 

1.  Syrupus  Tolutanus.  — 1  in  29  (contains  very 
little  balsam  of  tolu,  as  that  is  almost  insoluble  in 
syrup). 

Dose,  1  to  2  il.  dr. 
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2.  Tincttira  Tolutana. — Balsam  of  Tolu,  1 ; 
rectified  spirit,  8. 

Dose,  15  to  30  m.  The  balsam  of  tolu  is  pre- 
cipitated by  adding  water,  therefore  it  should  be  sus- 
pended with  mucilage. 

Balsam  of  Tolu  is  contained  in  Pilula  Phosphori  and 
Tinctura  Benzoini  Composita. 

Tincture  of  Tolu  is  contained  in  Trochisci  Acidi  Tannici, 
Morphinse,  Morphinae  et  Ipecacuanhae,  and  Opii. 

Action  and  Therapeutics. 

Although  it  has  an  action  in  all  respects  similar 
to  that  of  balsam  of  Peru,  it  is  only  used  as  an  ex- 
pectorant in  cough  mixtures. 

STOKAX. 

Styrax  PrsEparatus.— Prepared  Storax.  A  puri- 
fied balsam  prepared  from  the  inner  bark  of  Liquidamhar 
orientalis  (Nat.  Oid.  Hamamelacecs) .    Asia  Minor. 

Chaeacters. — A  brownish-yellow,  semi-fluid  balsam. 
Odour  strong,  agreeable.    Taste  balsamic. 

Composition. — The  chief  constituents  are— (1)  Styrol,  a 
volatile  oil  (CgHg).  (2)  Cinnamic  acid  (CgH^COOH),  colour- 
less, odourless,  crystalline,  can  be  oxidized  to  benzoic  acid,  is 
also  found  in  cinnamon,  and  balsams  of  Tolu  and  Peru.  (3) 
Styracin,  which  is  cinnamate  of  cinnamyl  (CyH^COOCyHg). 
(4)  Two  resins. 

Dose,  5  to  20  gr. 

Storax  is  contained  in  Tinctura  Benzoini  Composita. 

Action  and  Thekapeutics. 

Storax  has  just  the  same  action  as  balsams  of 
Tolu  and  Peru  and  benzoin,  and  may  be  employed 
for  the  same  purposes.  It  is  not  often  given  inter- 
nally except  in  the  compound  tincture  of  benzoin. 
Mixed  with  an  equal  part  of  olive  oil  it  may  be  used 
to  kill  the  Sarcoptes  hominis  and  pediculi. 

FIR-WOOI.  Oil.. 

Oleum  Pini  Sylvestris.— The  oil  distilled  from  the 
fresh  leaves  of  Finns  sylvestris  (Nat.  Ord.  Coniferce).  Eussia. 
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Chaeactees. — Almost  colourless.  Odour  aromatic.  Taste 
pungent.    Sp.  gr.  0*87.    Solubility. — 1  in  7  of  rectified  spirit. 
Composition.— The  same  as  that  of  oil  of  turpentine. 

Pre;paration. 
Vapor  Olei  Pini  Sylvestris. — Fir-wool  oil, 
40  lu  ;  rub  with  20  gr.  of  light  carbonate  of  magnesium, 
which  helps  to  suspend  it ;  add  water,  §j.  Put  5j  of  this 
in  a  mixture  of  half  a  pint  of  cold  and  half  a  pint  of 
boiling  water  in  a  vessel  so  arranged  that  air  drawn 
through  the  fluid  can  be  inhaled. 

Action  and  Therapeutics. 

The  action  of  fir-wool  oil  is  the  same  as  that  of  oil 
of  turpentine  {see^.  464).  It  is  pleasanter  to  inhale, 
and  forms  a  useful  stimulating  disinfectant  expec- 
torant inhalation  in  chronic  bronchitis  or  laryngitis. 

Orindelia. — (Not  official.)  The  leaves  and  flowering 
tops  of  Grindelia  robusta  and  Grindelia  sguarrosa  (Nat.  Ord. 
Co7npositcB).  California. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.    (2)  A  resin  allied  to  saponin.    (3)  Probably  an  alkaloid. 

Preparation  (Brit.  Pharm.  Conference). 

Extractum  Crrindeliss  Liquidum. — Alcoholic. 
Dose,  10  to  30  m. 

Action  and  Thekapeutics. 

In  small  doses  grindelia  is  a  mild  stomachic  and 
cardiac  sedative,  but  its  main  action  depends  upon 
the  fact  that  in  its  excretion  by  the  bronchial  mucous 
membranes  it  acts  as  an  expectorant,  and  also  relaxes 
the  muscular  coat  of  the  bronchial  tubes,  and  this 
probably  explains  its  efficacy  in  asthma.  Two  or 
three  doses  of  twenty  or  thirty  minims  of  the  liquid 
extract  (in  milk,  to  prevent  the  resin,  which  is  preci- 
pitated by  water,  adhering  to  the  vessel)  given  every 
twenty  minutes  will  often  allay  the  paroxysms  of 
asthma.  In  between  the  attacks  this  dose  should 
be  taken  thrice  a  day.  The  same  quantity  may  with 
advantage  be  added  to  mixtures  prescribed  for  chronic 
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bronchitis,  for  not  only  is  grindelia  an  expectorant, 
but  it  relieves  the  asthma-like  paroxysms  which  so 
often  accompany  bronchitis.  It  is  very  bitter;  its 
taste  is  best  concealed  by  Spiritus  Chloroformi. 

In  America  cloths  soaked  in  a  lotion  of  I  5  of 
the  fluid  extract  to  6  ^  of  water  are  applied  to  the 
skin  for  the  dermatitis  caused  by  Bhus  toxico- 
dendron, the  poison  ivy.  The  same  lotion  is  used 
in  burns,  and  as  an  injection  in  gleet  and  leucorrhoea. 

Class  V.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  kidneys  and  genito- 
urinary tract. 

OIL,  OF  JUMIFER. 

Oleum  Juniperi. — The  oil  distilled  in  Britain  from 
the  full-grown  unripe  green  fruit  of  Juniperus  co7nmunis  (Nat. 
Ord.  Coniferce).    North  Europe. 

Chaeacteks  Colourless  or  pale  yellow.  Odour  charac- 
teristic.   Taste  warm,  aromatic. 

Composition. — Oil  of  juniper  is  a  terpene  isomeric  with 
oil  of  turpentine,  CjoHig. 

Dose,  1  to  4  m. 

Preparation. 
Spiritus  Juniperi.— Oil  of  juniper,  1;  rectified 
spirit,  49. 

Dose,  30  to  60  m. 

Spirit  of  juniper  is  contained  in  Mistura  Creasoti. 
Action. 

Oil  of  juniper  has  much  the  same  action  as  oil 
of  turpentine  ;  but  it  is  not  so  liable  to  upset  the 
digestion  ;  and  although  it  is  a  powerful  renal  stimu- 
lant and  diuretic,  it  does  not  easily  cause  haematuria 
and  albuminuria. 

Thekapeutics. 
It  is  not  used  externally.    Occasionally  it  is 
given  as  a  pleasant  carminative  and  stomachic,  but 
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its  main  use  is  as  a  diuretic  in  heart  disease,  hepatic 
ascites,  and  chronic  Bright's  disease.  It  must  not  be 
given  in  the  acute  form,  and  should  always  be  com- 
bined with  other  diuretics.  It  certainly  markedly 
increases  the  quantity  of  the  urine,  which  it  causes  to 
smell  like  violets.  As  it  is  a  constituent  of  Hollands 
and  gin,  these  are  good  forms  of  alcohol  for  persons 
suffering  from  the  above  diseases. 

BUCHU. 

Bliclill  Folia. — Synonym. — Bucco.  The  dried  leaves 
of — (1)  Barosma  betulina,  almost  the  only  form  of  buchu  met 
with  in  commerce.  (2)  Barosma  crenulata.  (3)  Barosma 
serratifoUa  (Nat.  Ord.  Rutacem).    Cape  of  Good  Hope. 

Chaeacteks. — Smooth,  dull  yellowish  green,  marked  on 
the  margins,  especially  the  under  surface,  with  oil-glands  ; 
peculiar  strong  odour ;  aromatic,  mint-like  taste.  (1)  The 
leaf  of  B.  betulina  is  f  in.  long,  cuneate  or  rhomboid- ovate, 
serrate  dentate,  apex  very  blunt  and  usually  recurved,  texture 
more  cartilaginous  than  the  other  species.  (2)  The  leaf  of 
B.  crenulata  is  1  in.  long,  oval-oblong,  somewhat  blunt  at 
apex,  narrowed  at  base  into  distinct  petiole,  finely  serrate  or 
crenate-serrate.  (3)  The  leaf  of  B.  serratifoUa  is  1\  in.  long, 
linear-lanceolate,  equally  tapering  at  each  end,  apex  truncate, 
sharply  and  closely  serrate.  Texture  thin.  Besembling  buchu, 
— Senna  and  Uva  Ursi,  which  have  entire  leaves. 

Impueity. — Leaves  of  Emplanum  serrulaium  (for  5.  serra- 
tifoUa), which  have  no  glands. 

Composition. — The  chief  constituents  are — (1)  A  yellowish- 
brown  volatile  oil  from  the  glands  ;  it  consists  of  stearoptene 
(barosma  camphor)  in  solution  in  a  liquid  hydrocarbon.  The 
stearoptene  is  deposited  on  exposure  to  air.  (2)  A  bitter  prin- 
ciple.   (3)  Mucilage. 

Dose,  20  to  40  gr. 

Preparations. 

1.  Infusum  Buchu. — 1  in  20. 
Dose,  1  to  4  fl.  oz. 

2.  Tinctura  Buchu. — Buchu,  1 ;  proof  spirit,  8. 
Dose,  1  to  2  fl.  dr. 

Action  and  Theeapeutics. 
A  medicinal  dose  of  buchu  causes  a  slight  feeling 
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of  warmth  in  the  stomach,  and  a  large  one  gives  ri 
to  vomiting.  The  volatile  oil  diffuses  into  the  blooa 
and  is  excreted  by  the  bronchial  mucous  membrane, 
which  it  stimulates,  and  buchu  is  therefore  occa- 
sionally given  as  an  expectorant.  Most  of  the  oil  is 
excreted  by  the  kidney,  which  is  also  stimulated,  and 


I  Ci<A^  thus  buchu  is  a  mild  diuretic.    In  the  process  of 
Jl       excretion  it  gives  a  peculiar  odour  to  the  urine,  and 
^   \   acts  as  an  astringent  and  disinfectant  to  the  urinary 
\  tract,  especially  the  bladder.  It  has  consequently  been 
administered  for  cystitis,  irritable  bladder,  pyelitis, 
gonorrhoea,  ko^.    Large  doses  continued  for  a  long 
time  are  said  to  damage  the  kidney.    The  infusion 
contains  very  little  of  the  oil.    Alcoholic  solutions, 
as  the  tincture,  and  a  fluid  extract  which  is  sold,  do 
not  mix  well  with  water  on  account  of  the  oil  in 
them.    The  action  of  buchu  is  much  the  same  as 
that  of  pareira,  but  it  is  pleasanter  to  take,  and  is  a 
good  vehicle  for  diuretics. 


Copail>a, — Copaiva.  The  oleo-resin  obtained  by  deeply 
cutting  or  boring  into  the  trunk  of  Copaifera  Langsdorffii 
(Nat.  Ord.  Leguminosce) ,  and  other  species  of  Copaifera, 
Valley  of  the  Amazon,  West  and  East  Indies. 

Charactees. — A  more  or  less  viscid  liquid,  generally 
transparent  and  not  fluorescent,  but  some  varieties  are  opales- 
cent and  slightly  fluorescent ;  light  yellow  to  pale  golden 
brown.  Odour  peculiar,  aromatic  ;  taste  acrid,  bitter.  Solu- 
bility. — Not  at  all  in  water,  almost  entirely  in  absolute  alcohol, 
ether,  fixed  and  volatile  oils,  benzol,  and  in  four  times  its  bulk 
of  petroleum. 

Composition. — The  chief  constituents  are — (1)  The  official 
volatile  oil,  48  to  85  percent,  (see below).  (2)  Theresin,  15 to 
52  per  cent.  It  exists  dissolved  in  the  oil.  Dose,  10  to  20  gr. 
It  is  a  brown  resinous  mass  consisting  of  two  resins :  (a)  copaivic 
acid  (C,(,H3(,02),  the  chief  constituent,  a  crystalline  resin,  with  a 
faint  odour,  a  bitter  taste,  insoluble  in  water,  easily  soluble  in 
absolute  alcohol  and  ammonia  ;  (6)  a  non-crystallizable  viscid 
resin,  IJ  per  cent. 

Impurities. — Turpentine,  detected  by  the  smell  on  heating. 
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Fixed  oils  ;  these  leave  a  greasy  ring  round  the  resinous  stain 
waen  heated  on  paper.  Gurjum  balsam,  whioh  coagulates  at 
270°  F.  ;  copaiba  does  not. 

Bose,  ^  to  1  fl.  dr.  in  two  and  a  half  times  as  much 
mucilage  of  acacia. 

Oleum  CopaibsB. 

Source. — The  volatile  oil  distilled  from  copaiba. 

Characters. — Colourless  or  pale  yellow,  with  the  taste  and 
odour  of  copaiba.  Sp.  gr.  0-9-0-91.  It  consists  of  a  hydro- 
carbon, C.,Ji.^2' 

Dose,  5  to  20  m.  suspended  in  mucilage  of  acacia  (IJ  fl. 
oz.  for  every  fl.  oz.  of  oil  of  copaiba)  or  yolk  of  egg.  Cinnamon 
or  peppermint  water,  with  tincture  of  oraaige  or  ginger,  covers 
the  taste.  It  may  be  dissolved  in  water  with  the  aid  of  Liquor 
Potassae,  with  which  it  forms  a  soap,  or  it  may  be  given  in 
capsules. 

Action. 

External. — Copaiba  is  a  stimulant  to  the  skin. 

Internal. — Gasiro-iyitestinal  tract. — It  acts  like 
other  volatile  oils.  Small  doses  produce  a  feeling  of 
warmth  in  the  epigastrium,  but  with  large  doses  its 
irritant  effect  leads  to  vomiting  and  diarrhoea.  Its 
taste  is  very  nasty,  and  the  eructations  it  may  cause 
are  very  disagreeable. 

,  Mucous  membranes. — Here  also  it  acts  like  other 
volatile  oils.  It  is  quickly  absorbed,  and  is  then 
excreted  by  all  the  mucous  membranes,  which  it 
stimulates  in  its  passage  through  them,  increasing 
their  vascularity  and  the  amount  of  their  secretion, 
which  if  foul  is  disinfected.  Because  of  these  actions 
it  is  a  disinfectant  expecto  ant,  and  a  stimulating 
disinfectant  to  the  whole  of  the  genito-urinary  tract. 
It  imparts  a  powerful  odour  to  the  breath  and 
mucous  secretions.  It  is  also  excreted  by  the  skin, 
and  its  irritant  effect  here  is  seen  in  the  erythematous 
rash  it  often  produces. 

Kidneys. — Copaiba  has  a  more  marked  action  on 
the  kidneys  than  most  substances  containing  volatile 
oils,  and  this  is  m  grtat  part  due  to  the  resin,  which 
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is  particularly  stimulating  to  the  renal  organs,  and 
copaiba  is  therefore  a  useful  diuretic.  Large  doses 
of  it  greatly  irritate  the  kidney,  as  is  shown  by  pain 
in  the  loins  and  blood  and  albumen  in  the  urine. 
The  resin  itself  is  excreted  in  the  urine,  and  can  be 
thrown  down  from  it  by  nitric  acid  ;  but  this  precipi- 
tate is  known  not  to  be  albumen  by  the  fact  that  it  is 
evenly  distributed  through  the  fluid  and  is  dissolved 
by  heat.  If  the  renal  congestion  is  severe  the  urine 
may  be  very  scanty. 

Thebapeutics. 

Genito -urinary  tract. — Copaiba,  or  more  usually 
its  oil,  is  largely  used  to  stimulate  and  disinfect  this 
part  of  the  body  in  cases  of  pyelitis,  cystitis,  vaginitis, 
and  gonorrhoea.  It  is  often  prescribed  for  this  last 
disease,  and  is  best  given  when  the  acute  symptoms 
have  subsided,  otherwise  it  may  increase  them. 

Kidneys. — The  resin  which  remains  after  distilla- 
tion of  the  oil  from  copaiba  is  an  admirable  diuretic 
for  hepatic  and  cardiac  dropsy,  but  because  of  its 
liability  to  irritate  the  kidneys  should  not  be  given 
in  Bright's  disease.  After  a  time  patients  seem 
to  become  accustomed  to  it,  for  the  diuresis  is  not  so 
marked  as  at  first.  It  is  nasty  and  difficult  to  make 
palatable.  Fifteen  grains  of  the  resin  with  20 
minims  of  rectified  spirit,  15  grains  of  compound 
tragacanth  powder  to  suspend  it,  and  a  fluid  drachm 
of  syrup  of  ginger  in  an  ounce  of  water  may  be  given 
for  a  dose. 

Bronchial  mucous  membrane. — Copaiba  is  occa- 
sionally used  as  a  disinfectant  expectorant  when  the 
secretion  is  very  foul — as,  for  example,  when  the 
bronchial  tubes  are  dilated. 

Skin. — Copaiba  has  been  given  in  chronic  skin 
diseases,  as  psoriasis,  for  the  cutaneous  stimulation 
caused  by  it,  but  it  is  now  quite  discarded. 

The  reasons  why  it  is  rarely  used  except  in 
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gonorrhoea,  for  which  it  would  not  be  employed  if  it 
had  not  such  a  strongly  marked  beneficial  action, 
are  that  the  smell  of  the  breath  of  those  taking  it  is 
very  disagreeable,  it  is  very  nasty  to  the  taste,  and 
often  causes  indigestion. 

CUBEBS. 

Clll>el>a  Cubebs.    The  dried  unripe  full-grown  fruit 

of  Piper  cubeba  (Nat.  Ord.  Piperacece).  Java. 

Characters. — Globular,  ^  in.  in  diameter,  blackish  or 
greyish  brown,  wrinkled,  tapering  below  into  a  rounded  stalk, 
continuous  with  the  pericarp.  Beneath  the  skin  is  a  hard, 
brown,  smooth  shell,  in  which  in  the  mature  fruit  is  the  seed, 
but  in  commercial  specimens  this  is  so  little  developed  that 
the  pericarp  is  almost  empty.  Odour  aromatic.  Taste  warm, 
aromatic,  bitter.  Resembling  cubebs. — Pepper  and  pimento  ; 
neither  has  a  stalk. 

Composition. — The  chief  constituents  are — (1)  The  official 
volatile  oil,  6  to  15  per  cent.  (q.  v.).  (2)  The  official  oleo- 
resin  (q.  v.),  6  per  cent.,  which  contains  much  cubebic  acid 
and  cubebin.  (3)  Cubebin,  a  tasteless,  insoluble,  odourless 
substance.    (4)  Cubebic  acid.    (5)  A  little  piperine. 

Dose,  30  to  120  gr. 

Preparatiofis. 

Tinctura  Cubebse.— Cubebs,  1 ;  rectified  spirit,  8. 
Dose,  J  to  2  fl.  dr. 

Oleo-resina  Cutoebse.— A  thick,  viscid  fluid. 

Source. — Percolate  cubebs  with  ether ;  evaporate  the 
ether.  Let  the  residue  stand,  and  decant  the  oleo-resin  off 
from  the  sediment. 

Dose,  5  to  30  m. 

Oleum  Ciil>€ll>sB. 

Source.— The  volatile  oil  distilled  in  Britain  from  cubebs. 

Characters.— Colourless  or  greenish  yellow,  with  the 
odour  and  taste  of  cubebs.    Sp.  gr.  0-91 — 0-93. 

Composition. — The  chief  constituents  are — (1)  Cubeben 
(Cj^HgJ,  a  liquid  oil.  (2)  A  small  amount  of  another  ter- 
pene. 

Dose,  5  to  20  m.  suspended  in  mucilage. 
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Action. 

External. — Like  other  substances  containing  a 
volatile  oil,  cubebs  is  rubefacient  when  rubbed  into 
the  skin. 

Internal. — Small  doses  are  stomachic  and  car- 
minative, and  improve  digestion,  but  moderate  doses 
are  very  liable  to  cause  dyspepsia.  Cubebs  enters  the 
blood,  and,  like  so  many  volatile  oils,  slightly  stimu- 
lates the  heart,  and  also  excites  the  organs  through 
which  it  is  excreted.  Occasionally,  therefore,  it 
causes  an  erythematous  eruption  on  the  skin  ;  it 
increases  and  disinfects  the  bronchial  secretion,  and 
is  consequently  an  expectorant ;  but  its  main  action 
is  on  the  genito-urinary  passages,  the  mucous 
membrane  of  which  is  powerfully  stimulated,  and 
the  secretions  of  which  are  disinfected.  The  kidneys 
are  also  irritated,  hence  cubebs  is  a  diuretic.  It 
appears  in  the  urine  in  a  form  (probably  as  a  salt  of 
cubebic  acid)  which  may  be  precipitated  by  nitric 
acid. 

Therapeutics. 
It  is  sometimes  employed  as  lozenges,  or  as  a 
powder,  or  as  the  smoke  of  cubebs  cigarettes,  to 
stimulate  the  mucous  membrane  in  cases  of  slight 
bronchitis,  chronic  sore  throat,  or  follicular  pharyn- 
gitis. Chronic  nasal  catarrh  and  hay-fever  have  been 
treated  by  insufflations  of  the  powder.  Asthma  is 
sometimes  relieved  by  the  cigarettes.  Many  popular 
bronchial  troches  contain  cubebs  ;  in  them  it  exer- 
cises its  expectorant  action.  Cubebs  is  rarely  used 
as  a  stomachic  or  cardiac  stimulant,  because  it  is  so 
liable  to  upset  digestion  ;  but  as  it  is  less  likely  to 
do  so  than  copaiba,  is  a  little  pleasanter  to  take,  and 
is  almost  as  powerful  a  stimulant  to  the  genito- 
urinary mucous  membrane,  it  is  largely  used  in 
gleet,  gonorrhoea,  and  chronic  cystitis. 
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OIL  OF  SANI>AJL-W001>. 

Ol^  II lis  §£aBAtall. — Synonym. — Santal  oil.  The  vola- 
tile oil  distilled  from  wood  of  Santalum  album  (Nat.  Ord. 
Santalacece).  India. 

Characters.  — Thick,  pale  yellow.  Odour  strongly  aro- 
matic. Taste  pungent,  spicy.  Eeadily  soluble  in  alcohol, 
ether,  or  chloroform.    Sp.  gr.  0*96. 

Composition.- -Not  known. 

Dose,  10  to  30  m.  in  capsules,  or  as  an  emulsion. 

Action  and  Therapeutics. 
The  action  of  sandal-wood  oil  is  the  same  as  that 
of  \olatile  oils  in  general,  but,  like  that  of  the  oils  of 
copaiba  and  cubebs,  it  is  especially  manifested  in  the 
genito-urinary  mucous  membranes,  which  are  stimu- 
lated and  disinfected.  The  drug  is  used  in  gonor- 
rhoea and  gleet ;  it  is  pleasanter  than  copaiba,  but 
more  expensive.  It  appears  in  the  urine  half  an 
hour  after  administration.  Some  of  it  is  excreted 
by  the  bronchial  mucous  membrane  ;  it  is,  therefore, 
a  stnnulating  disinfectant  expectorant.  Two  or 
three  drops  on  sugar  will  frequently  relieve  the 
hacking  cough  so  often  met  with  when  but  little 
sputum  is  expectorated. 

MATICO  JLJEAVES. 

Matic^e  Folia. — The  dried  leaves  of  Piper  angustifo- 
lium  (Nat.  Ord.  Piperacece).  Peru. 

tJriARACTERS. — A  mass  of  brokeu,  folded,  compressed 
leaves,  stems,  flowers,  and  fruit.  Leaves  4  to  8  in.  long, 
oblong  lanceolate,  unequal  at  base,  greenish  yellow.  Veins 
prominent  beneath,  depressions  clothed  with  hairs.  Piesem- 
bling  matico  leaves. — Digitalis  leaves  [see  p.  38.3.) 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.    (2)  A  resin.    (3)  Maticin,  a  bitter  principle. 

Preparation. 
Infusum  Maticse. — 1  in  20. 
Hose,  1  to  4  il.  oz. 
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Action. 

Matico  is  rarely  used,  but  the  leaves  locally  ap- 
plied may  stop  bleeding  as  their  hairs  promote 
clotting. 

Class  VI.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  female  genital 

organs. 

SAVIJV  TOPS. 

Sabinse  Cacumiiia.— Savin  Tops.  The  fresh  and 
dried  tops  of  Junijperus  sabina  (Nat,  Ord.  Coni/erce), 
Britain. 

Characters. — Twigs  densely  covered  with  minute,  im- 
bricated, adpressed,  dark  green  leaves,  with  a  large  oval 
depressed  central  gland  on  their  backs. 

Composition  The  chief  constituent  is  the  official  volatile 

oil  {see  below). 

Dcse,  4  to  10  gv.  in  powder. 

Preparations. 

1.  Tinctnra  Sabinse. — 1  in  8. 
Dose,  20  to  60  m. 

2.  Unguentum  Sabinse. 

Oleum  Sabinse, 

Source. — Distilled  in  Britain  from  fresh  savin  tops. 
Characters.  —  Colourless  or  pale  yellow. 
Composition. — It  contains  several  terpenes. 
Dose,  1  to  4  m. 

Action  and  Theeapeutics. 

Oil  of  savin  is  a  very  powerful  irritant  to  the 
skin,  and  the  gastro-intestinal  and  urinary  tracts. 
It  also  powerfully  irritates  the  ovaries  and  uterus, 
causing  hyperaemia  of  them  and  accelerating  men- 
struation. It  induces  contractions  of  the  pregnant 
uterus,  and  therefore  it  is  an  ecbolic  and  has  often 
been  given  with  criminal  intent,  but  is  rarely  used  in 
medicine. 
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RUE. 

Oleum  RutSB.— Oil  of  Eue.  The  volatile  oil  distilled 
from  the  fresh  herb  of  Buta  graveolens  (Nat.  Ord.  Rutacece). 

Characters. — A  light  yellow  oil,  becoming  brown.  Taste 
bitter.    Odour  aromatic,  disagreeable. 

Composition. — It  is  a  mixture  of  several  volatile  oils. 

Dosd,  1  to  4  m. 

Action  and  Thekapeutics. 
It  is  a  very  powerful  irritant,  rarely  given  as  a 
medicine.    In  all  points  its  action  resembles  that  of 
savin. 


GROUP  VII. 

Vegetable  Bitters. 

All  these  substances  contain  a  bitter  principle,  which 
stimulates  the  functions  of  the  stomach. 

Calumba,  Gentian,  Quassia,  Cascarilla,  Chiretta, 
Cusparia,  Canella,  Serpentary,  Cimicifuga, 
Dandelion,  Orange  Feel. 

CAI.UMBA. 

Calumbse  Radix.— Calumba  Eoot.    The  dried, 

transversely  cut  slices  of  the  root  of  Jateorhiza  calumba 
(Nat.  Ord.  Menispermacece) .  From  the  forests  of  Eastern 
Africa  north  of  the  Zambesi. 

Characters. — Flat,  more  or  less  circular  slices,  about 
2  in.  in  diameter,  and  |-  to  J  in.  thick.  Cortical  part  thick, 
with  a  wrinkled  brownish-yellow  coat.  Centre  softer/concave, 
and  greyish  yellow ;  there  is  a  fine  dark  line  between  the  two 
parts.    Mealy  fracture.    Musty  odour  ;  bitter  taste. 

Composition. — The  chief  constituents  are — (1)  Calumhin 
(C2,H.,207),  a  neutral  bitter  principle  crystallizing  in  white 
needles.  (2)  Beberine,  an  alkaloid  (see  p.  432),  giving  the 
yellow  colour.  (3)  Calumbic  acid.  (4)  Starch,  33  per  cent. 
No  tannin  is  present,  so  calumba  can  be  prescribed  with  salts 
of  iron. 

Dose,  5  to  20  gr. 
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Preparatio7is. 

1.  Extractum  CalumbsB. — Calumba  root,  1  ; 
spirit,  8. 

Dose,  2  to  10  gv. 

2.  Infusnm  Calnmbse, — Calumba  root,  1 ;  cold 
water  (to  avoid  extracting  the  starch),  20. 

Pose,  1  to  2  fi.  oz. 

3.  Tinctnra    Calumbae. — Calumba    root,    1 ; 
proof  spirit,  8. 

Bose,  4  to  2  fl.  dr. 

Action. 

External. — Calumba  is  a  mild  antiseptic  and 
disinfectant. 

Internal. — Mouth. — Calmnba  is  a  typical  bitter  ; 
the  appetite  is  sharpened  because  the  gustatory 
nerves  are  stimulated ;  this  reflexly  leads  to  dilata- 
tion of  the  gastric  vessels  and  to  an  increase  in  the 
gastric  and  salivary  secretions. 

Stomach. — The  effects  on  the  gastric  mucous 
membrane  which  were  brought  about  reflexly  by 
the  stimulation  of  the  gustatory  nerves  are  further 
exaggerated  by  the  arrival  of  the  saliva  in  the 
stomach,  and  by  the  direct  action  of  the  calumba  on 
it.  The  result  is  to  cause  a  feeling  of  hunger,  an 
extra  secretion  of  gastric  juice,  and  greater  vascular 
dilatation,  and  all  this  helps  the  digestion  of  the 
food.  Peristalsis  in  the  stomach  and  intestine  is 
made  slightly  more  active,  and  thus  calumba  is 
carminative. 

Injected  up  the  rectum  it  is  anthelmintic,  de- 
stroying the  threadworm. 

Thekapeutics. 

Calumba  is  only  employed  to  stimulate  the  gastric 
functions  and  improve  the  appetite  in  cases  of 
chronic  indigestion  due  to  a  general  weakness  of 
action  on  the  part  of  the  stomach.    It  is  thus  a  type 
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of  the  large  class  of  stomachics.  It  is  especially 
valuable  in  that  form  of  dyspepsia  in  which  the 
stomach  participates  in  a  general  feebleness  of  all 
the  organs  of  the  body,  such  as  we  see  in  anaemia, 
starvation,  convalescence  from  acute  diseases,  tuber- 
culosis, and  general  exhaustion.  Bitters  should  never 
be  used  when  there  is  acute  or  subacute  gastritis,  a 
gastric  ulcer,  or  pain.  They  will  obviously  make  all 
these  conditions  worse.  They  must  not  be  too  con- 
centrated, nor  be  given  for  too  long,  lest  they  should 
over-irritate  the  stomach.  They  should  always,  as 
far  as  possible,  be  combined  with  modes  of  treatment 
designed  to  relieve  the  cause  of  the  dyspepsia.  Often 
they  are  called  tonics ;  all  that  is  meant  by  this  is 
that,  as  they  render  the  digestion  of  food  more  easy, 
the  general  health  will  improve.  Most  bitters,  when 
given  as  rectal  injections,  are  anthelmintics  for  the 
Oxyuris  vermicularis.  Half  a  pint  of  the  infusion 
of  calumba  may  be  thrown  up  the  rectum  of  an 
adult. 

OENTIAIV. 

Oentianse  Radix. — The  dried  root  of  Gentiana 
lutea  (Nat.  Ord.  GtntianacecB).  Central  and  Southern 
European  mountains. 

Characters. — Cylindrical,  tough,  brittle  pieces  or  longi- 
tudinal slices,  a  few  inches  to  a  foot  or  more  long,  ^ — 1  in. 
thick,  with  irregular  longitudinal  furrows ;  pieces  from  the 
upper  part  of  the  root  annularly  wrinkled.  Peripherally 
yellowish  brown ;  centrally  reddish  yellow.  Bark  thick, 
reddish.  Wood  spongy,  separated  from  bark  by  dark  zone. 
Odour  heavy,  peculiar.    Taste  first  sweet,  then  bitter. 

Composition. — The  chief  constituents  are — (1)  Gentio- 
incrin,  the  active,  very  bitter  glucoside,  soluble  in  water 
and  alcohol.    Can  be  split  up  into  glucose  and  gentiogenin. 

(2)  Gentisic  or  gentianic   acid   united  with  gentio-picrin. 

(3)  A  trace  of  a  volatile  oil.  (4)  Gentianose,  a  sugar.  Gentian 
contains  no  tannin,  but  cannot  be  prescribed  with  iron, 
because  that  darkens  the  colouring  matter. 

Incompatibles. — Iron  salts,  nitrate  of  silver,  and  lead 
salts. 
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Preparations. 

1.  Extractum  Gentianse. — Aqueous. 
Dose,  2  to  5  gr. 

2.  Infusum  G-entianse  Compositum. — Gen- 
tian, 1 ;  bitter  orange  peel,  1 ;  fresh  lemon  peel,  2  ; 
boiling  water,  80. 

Dose,  1  to  2  fl.  oz. 

3.  Tinctura  Gentianse  Composita. — Gentian, 
6 ;  bitter  orange  peel,  3  ;  cardamoms,  1  ;  proof  spirit, 
80. 

Dose,  I  to  2  fl.  dr. 

Action  and  Thekapeutics. 
Gentian  has  the  same  action  as  other  bitters, 
such  as  calumba,  and  is  employed  for  the  same  class 
of  cases.    It  is  more  used  than  any  other  bitter, 
because  its  taste  is  pleasant  and  it  is  not  astringent. 

QUASSIA. 

QuessisB  fjig'iium. — The  chips,  shavings,  or  rasp- 
ings of  the  wood  of  Picrcena  excelsa  (Nat.  Ord.  Simarubacece). 
Jamaica. 

Characters. — In  billets  or  logs,  varying  in  size,  but  often 
as  thick  as  a  man's  thigh,  and  covered  with  a  dark  grey  bark. 
Wood  dense,  tough,  porous,  yellowish  white.  Generally  seen 
as  chips,  shavings,  or  raspings.  Inodorous.  Intensely  bitter. 
Resembling  quassia. — Sassafras,  but  this  is  aromatic  and  not 
bitter. 

Composition  The  chief  constituents  are  — (1)  Quassin^ 

a  bitter  neutral  principle  occurring  in  crystalline  needles. 
(2)  A  volatile  oil.  No  tannin  is  present,  and  therefore  quassia 
can  be  prescribed  with  salts  of  iron. 

Preparations. 

1.  Extractum  Quassise. — Aqueous. 
Dose,  3  to  5  gr. 

2.  Infusum  Quassise. — Quassia,  1 ;  cold  water 
(to  avoid  extraction  of  nauseous  principles),  80. 

Bose,  1  to  2  fl.  oz. 

3.  Tinctura  Quassiae.  —  Quassia,  ;  proof 
spirit,  27. 

Bose,  1  to  2  fl.  dr. 
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Action  and  Thekapeutics. 
Quassia  is  an  aromatic  bitter  stomachic,  acting 
in  the  same  way  as  calumba.  As  it  contains  no 
tannin  it  is  often  prescribed  with  iron.  The  only- 
objection  to  it  is  that  some  persons  find  it  too  bitter. 
Injected  ^er  rectmn,  it  is  an  excellent  anthelmintic 
for  Oxyuris  vermicularis  ;  half  a  pint  of  the  infusion 
may  be  given  for  this  purpose. 

CASCARII^I^A  BARK. 

Cascarillae  Cortex, — The  dried  bark  of  Croton 
eleuteria  (Nat.  Ord.  Euphorbiacece).  Bahamas. 

Chaeactees. — Quills,  1  to  3  or  more  in.  long,  J  to  J  in. 
in  diameter.  Externally  there  is  a  silvery  lichen,  under  that 
a  dull  brown,  easily  separable,  corky  layer.  Fracture  brown, 
short,  resinous.  Odour  agreeable,  aromatic,  especially  when 
burned.  Taste  warm,  bitter.  Resembling  cascarilla. — Pale 
cinchona,  which  is  less  white,  smooth  and  small. 

Composition. — The  chief  constituents  are — (1)  Casca- 
rillin,  a  bitter  neutral  crystalline  substance.  (2)  Volatile 
oils.    (3)  Resins.    (4)  Tannin. 

Incompatibles. — Mineral  acids.  Lime  water.  Metallic 
salts. 

Preparations. 

1.  Infusum  Cascarillae. — 1  in  10. 
Dose,  1  to  2  fl.  oz. 

2.  Tinctura  Cascarillae. — Cascarilla,  1 ;  proof 
spirit,  8. 

Dose,  I  to  2.  fl.  dr. 

Action  and  Therapeutics. 

Because  of  its  bitter  principle  cascarillin, 
cascarilla,  like  other  vegetable  bitters,  improves  the 
digestion,  and  this  stomachic  and  carminative  action 
is  aided  by  the  volatile  oils  in  it.  It  is  pleasant  to 
take,  and  is  suitable  for  the  same  cases  as  calumba. 
The  infusion  will  not  keep  good  for  more  than  a  day 
unless  a  tincture  is  added  to  it.  Mineral  acids  pre- 
cipitate the  resin  from  the  tincture ;  therefore  the 
infusion  should  be  prescribed  with  them. 
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CtiiFRtcl. — The  dried  plant  Ophelia  chirata  (Nat.  Ord. 
Gentianacece) ,  collected  when  the  fruit  begins  to  form. 
Northern  India. 

Chikacteks. — Eoot  2  to  3  in.  long,  generally  unbranched. 
Stem  3  ft.  or  more  long,  rounded  below,  quadrangular  above, 
branched  dichotomously ;  smooth,  orange-brown  or  purplish  ; 
consists  of  a  thin  woody  ring  enclosing  much  yellow  pith. 
Leaves  ovate,  5  to  7  ribbed.  Flowers  small,  numerous, 
panicled.  Odour  none.  Taste  very  bitter.  Besemhling 
chiretta. — Lobelia,  which  is  not  bitter. 

Composition. — The  chief  constituents  are — (1)  Chiratin, 
an  active  bitter,  amorphous  principle.  (2)  Ophelic  acid, 
with  which  it  is  combined.    No  tannin  is  present. 

Preparatio7is. 

1.  Infusum  Chiratse. — 1  in  40  of  water  at 
120°  F.  (to  avoid  extraction  of  nauseous  principles). 

Dose,  I  to  2  il.  oz. 

2.  Tinctura   Chiratse.  —  Chiretta,   1  ;  proof 
spirit,  8. 

Dose,  J  to  2  fl.  dr. 

Action  and  Therapeutics. 

Chiretta  has  the  same  actions  and  uses  as  gen- 
tian, calumba,  and  other  bitters.  As  it  contains  no 
tannin,  it  can  be  given  with  iron.  It  is  more  used 
in  India  than  in  England. 

CUSFAKIA. 

Cusparise  Cortex.— Cusparia  bark.  Synonym.— 
Angustura  bark.  The  bark  of  Galipea  cusparia  (Nat.  Ord. 
Butacece).    From  tropical  South  America. 

Characteks. — Flat  or  curved  pieces  or  quills,  6  in.  or 
less  long,  ^in.  thick,  obliquely  cut  on  inner  edge.  Externally 
a  yellowish  grey,  mottled,  corky  layer,  which  can  be  scraped 
ott',  and  shows  a  dark  brown  resinous  layer  ;  inner  surface 
light  brown,  flaky.  Fracture  short,  resinous,  and  showing 
under  a  lens  white  points  or  lines.  Taste  bitter,  aromatic. 
Odour  musty,  disagreeable.  Besemhling  cusparia. — Canella 
Alba,  but  this  is  darker,  and  has  pared  edges. 

Impurity. — Bark  of  Strychnos  7iux -vomica  (false  Angus- 
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tura  bark)  :  its  inner  surface  gives  bright  blood-red  colour 
with  nitric  acid,  showing  brucine ;  cusparia  does  not. 

Composition. — The  chief  constituents  are — (1)  Cicsparine, 
or  angusturine,  a  crystalhne  bitter  alkaloid.  (2)  An  alkaloid, 
galipeine.  (3)  An  alkaloid  galipidene.  (4)  Another  cuspari- 
dine.  (5)  An  aromatic  oil.  It  is  stated  that  no  tannin  is 
present,  but  iron  sa'ts  are  incompatible  with  cusparia. 
Incompatibles. — Mineral  acids  and  metallic  salts. 
Dose,  10  to  40  gr. 

Preparation. 
Infusum  Cusparise. — 1  in  20  of  water  at  120°  F. 
(to  avoid  extraction  of  nauseous  principles). 
Dose,  1  to  2  fl.  oz. 

Action  and  Theeapeutics. 

Cusparia  bark  is  an  aromatic  bitter,  having  a 
similar  action  to  calumba.  It  is  used  to  make 
Angustura  Bitters.  In  South  America  it  is  given 
as  an  antiperiodic. 

ISAKK. 

Canellae  Cortex. — The  bark  of  Canella  alba  (Nat. 
Ord.  Canellacece)  deprived  of  its  corky  layer  and  dried.  From 
South  Florida  and  the  Bahamas. 

Charactees.-  -Quills  3  to  8  in.  long,  or  flattish  pieces. 
Externally  orange-brown  or  buff,  with  sometimes  remains  of 
corky  layer  as  silver-grey  patches.  Whitish  internally. 
Agreeable  odour,  like  cloves  and  cinnamon ;  bitter  taste. 

Composition. — The  chief  constituents  are — A  volatile  oil 
and  a  bitter  principle,  canellin.    No  tannin  is  present. 

Dos  3,  15  to  60  gr. 

Canella  bark  is  contained  in  Vinum  Khei  (60  gr.  to  1 
pint). 

Action  and  Uses. 
Canella  bark  is  an  aromatic  bitter  stomachic. 

Serpentariae  Rhizoma. — Serpentary  Ehizome. 
The  dried  rhizome  and  rootlets  of  Aristolochia  serpentaria,  or 
of  Aristolochia  reticulata  (Nat.  Ovd.  Ai'istolochiacece).  North 
America. 
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Characters. — Twisted  rhizome,  ^  in.  thick,  1  in.  long. 
Upper  end,  remains  of  former  stems ;  below,  a  tuft  of  slender 
rootlets,  1  to  4  in.  long.  Dull  yellowish  brown.  Odour  aro- 
matic, camphoraceous  ;  taste  bitter,  aromatic,  camphoraceous. 
Besembling  serj^entary. — Veratrum  Viride,  arnica,  valerian 
(q.  v.). 

Composition. — The  chief  constituents  are — (1)  A  bitter 
principle,  aristolochin.  (2)  A  volatile  oil.  (3)  Eesin.  The 
rhizome  deteriorates  by  keeping. 

Preparations. 

1.  Infusum  Serpentarias. — 1  in  40. 
Dose,  1  to  2  fl.  oz. 

2.  Tinctura  Serpentarise. — Serpentary,    1 ; 
proof  spirit,  8. 

Dose,  J  to  2  fl.  dr. 

Ser;pentary  is  contained  in  Tinctura  Cinchonas  Composita. 

Action  and  Therapeutics. 

In  the  small  doses  in  which  serpentary  is  given 
in  medicine  it  is  a  bitter  stomachic,  acting  just  like 
calumba,  cascarilla,  &c.,  and  it  is  used  for  the  same 
class  of  cases.  It  is  rarely  prescribed  alone.  In 
large  doses  it  produces  vomiting  and  purging. 
Many  virtues  have  been  attributed  to  it  which  it 
does  not  possess. 

CIMICIFUOA. 

Cimiciliigse  Kliizoma.— Cimicifuga  Ehizome. 
The  dried  rhizome  and  rootlets  of  Cimicifuga  racemosa  (also 
called  Actcea  racemosa).  The  black  snake-root  or  black 
cohosh  (Nat.  Ord.  Ranunculacece).    Northern  United  States. 

Chakacters. — Ehizome  2  to  6  in.  long,  J  to  1  in.  thick. 
Hard,  brownish  black,  almost  odourless  ;  bitter  taste.  On 
the  upper  surface  remains  of  aerial  stems ;  on  the  lower, 
wiry,  brittle,  branched  rootlets,  more  or  less  broken  off.  It 
deteriorates  by  keeping. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.    (2)  Tannic  and  gallic  acids.    (3)  Two  resins. 

Cimicifugin  or  macrotin  is  an  impure  resin  deposited  from 
the  tincture  on  adding  water. 

Dose,  20  to  30  gr. 
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Preparations. 

1.  Extractum    Cimicifugfae  Liquiduni.— 

Powdered  cimicifuga,  1 ;  rectified  spirit,  1. 
Dose,  3  to  30  m. 

2.  Tinctura  Cimicifug'aa. — Powdered  cimici- 
fuga, 1 ;  proof  spirit,  8. 

Dose,  15  to  60  m. 

Action. 

Cimicifuga  has  two  chief  actions.  It  influences 
the  gastric  secretion  like  any  other  bitter,  and,  to  a 
slight  extent,  it  depresses  the  rate  but  increases  the 
force  of  the  pulse,  like  digitalis.  The  arterial  tension 
rises.  It  is  said  to  cause  contractions  of  the  uterus 
and  to  increase  the  menstrual  flow. 

Therapeutics. 

It  has  been  used  for  chorea,  dyspepsia,  bronchitis, 
amenorrhcea,  rheumatism,  neuralgia,  and  many  other 
diseases.  The  evidence  that  it  does  any  good  is 
slight. 

l>ANI>EI.IO]V  ROOT. 

Taraxaci  Radix.— The  fresh  and  dried  roots  of 
Taraxacum  officinale  (Nat.  Ord.  CompositcB).  Collected  in  the 
autumn  from  indigenous  plants. 

Chabacters. — About  12  in.  long,  J  in.  in  diameter- 
Externally  smooth,  yellowish  brown.  Internally  white 
Short  fracture.  Milky  juice.  When  dried  is  dark  brown 
furrowed  longitudinally,  shrivelled.  Fracture  short,  showing 
yellow,  porous,  woody  axis,  with  irregular  concentric  rings  ana 
a  thick  whitish  bark.  No  odour.  Taste  bitter.  Resembling 
taraxacum. — Pellitory,  which  is  pungent  when  chewed. 

Composition. — The  chief  constituents  are — (1)  Taraxacin, 
a  neutral  principle.  (2)  Taraxacerin.  (3)  Asparagin  (found 
also  in  asparagus,  marsh-mallow,  liquorice,  euonymus,  &c.), 
of  no  therapeutical  value.  (4)  Inulin,  mannite.  (5)  Salts. 
(6)  Eesins  (which  give  the  juice  its  milky  appearance). 

Preparations. 
1.  Decoctum  Taraxaci.— 1  of  the  dried  root  in 

20. 

Dose,  2  to  4  il.  oz. 
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2.  Extractum  Taraxaci. — Fresh  extract.  100 
oi  fresh  root  in  8. 

Dose,  5  to  30  gv. 

3.  Extractum  Taraxaci  Liquidum. — Dried 
root,  1  in  1  of  proof  spirit  and  water. 

Dose,  J  to  2  fl.  dr. 

4.  Succus  Taraxaci. — Fresh  juice,  3;  spirit,  1. 
Dose,  1  to  2  fl.  dr. 

Action  and  Theeapeutics. 

Dandelion  is  a  simple  bitter,  and  acts  as  a  stoma- 
chic, just  like  calumba.  It  is  also  slightly  laxative. 
It  was  formerly  much  more  used  than  at  the  present 
day.  It  has  been  said  to  stimulate  the  flow  of  bile, 
but  this  is  incorrect. 

ORAWOE  PEEI.. 

Auraiitii  Cortex.— Bitter  Orange  Peel.  The  dried 
outer  part  of  the  rind  or  pericarp  of  Citrus  vulgaris  (Nat. 
Ord.  Butacece).    South  Europe. 

Characters. — Thin  pieces  or  strips,  dark  yellow  colour, 
almost  free  from  the  white  inner  rind.  Odour  fragrant. 
Taste  aromatic  and  bitter. 

Composition  The  chief  constituents  are— (1)  A  fixed 

oil.  Oleum  Corticis  Aurantii,  1  to  2  per  cent.  Sp.  gr.  -84 — -86. 
Consists  chiefly  of  a  terpene  hesperidene,  C,oHig.  Is  an 
ingredient  of  several  elixirs.  (2)  Three  glucosides,  hesperidin, 
isohesperidin,  aurantiamarin  (the  bitter  principle). 

Preparations, 

1.  Infusum  Aurantii. — 1  in  20. 
Dose,  1  to  2  fL.  oz. 

2.  Infusum  Aurantii  Compositum  Orange 

peel,  4  ;  lemon  peel,  2  ;  cloves,  1 ;  water,  160. 

Dose,  1  to  2  fl.  oz. 

3.  Tinctura  Aurantii. — Orange  peel,  1 ;  proof 
spirit,  10. 

Dose,  1  to  2  il.  dr. 

4.  Syrupus  Aurantii. — Tinctura  Aurantii,  1 ; 
syrup,  7. 

Dose,  1  to  2  fi.  dr. 

Bitter  orange  peel  is  contained  in  Spiritus  Armoracias 
Compositus,  Tinctura  Cmchonse  Composita,  Infusum  Gentianse 
Compositum,  Tinctura  Gentianse  Composita. 
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Tinctura  Aurantii  is  contained  in  Mistura  Ferri  Aroma- 
tica,  Tinctura  Quininae,  and  Trochisci  Sulphuris. 

Syrupus  Aurantii  is  contained  in  Confectio  Sulphuris. 

Aurantii  Fructiis. — Bitter  Orange.  The  ripe  fruit 
of  Citrus  vulgaris.    South  Europe. 

Charactees. — Like  the  sweet  orange,  but  darker  in  colour 
and  very  bitter. 

Preparations. 

1.  Tinctura  Aurantii  Hecentis. — Fresh  rind, 
6  ;  rectified  spirit,  20. 

Dose  1  to  2  fl.  dr. 

2.  Vinum  Aurantii. — A  saccharine  solution  to 
•which  fresh  orange  peel  has  been  added  is  fermented. 
It  contains  10  to  12  per  cent,  of  alcohol. 

(It  is  used  to  make  Vinum  Ferri  Citratis  and 
Vinum  Quininae.) 

Aqua  Aurantii  Floris,— Orange  Flower  Water. 
The  distilled  water  of  the  flowers  of  Citrus  vulgaris  and  Citrus 
aurantium  (the  sweet  orange  tree).    Prepared  in  France. 

Characters. — Colourless  or  greenish  ;  very  fragrant ; 
bitter  taste. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  Oleum  Neroli.    (2)  A  bitter  principle. 
Dose,  ^  to  1  fl.  oz. 

Preparation. 
Syrupus    Aurantii    Floris. — Orange  flower 
water.  1 ;  syrup,  9. 

Dose,  1  to  2  il.  dr. 

Orange  flower  water  is  contained  in  Mistura  Olei  Eicini. 

Action  and  Therapeutics. 

The  various  preparations  of  the  orange  are  used 
largely  as  flavouring  agents.  They  are  slightly 
bitter  and  stomachic.  Byrupus  Aurantii  Compositus 
(Brit.  Pharm.  Conf.),  often  called  simple  elixir,  is  one 
of  the  best  flavouring  agents,  and  will  mix  with  any- 
liquid  medicine,  its  dose  is  20-60  nt,  and  it  contains 
oil  of  bitter  orange,  rectified  spirit,  distilled  cin- 
namon water,  and  syrup. 
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GROUP  VIII. 

Vegfetable  Drugs  containing  Tannic  Acid. 

These  are  all  astringent. 

Oak  Bark,  Oak  Galls,  Catechu,  Rhatany,  Kino,  Log- 
wood, Hamamelis,  Eucalyptus  GTim. 

TANNIC  ANO  OAI.I.IC  ACIDS. 

QwerciiS  Cortex.— Oak  Bark.  The  dried  bark  of 
the  smaller  branches  and  young  stems  of  Quercus  robur  (Nat. 
Ord.  Cupuliferce).    Collected  in  spring  from  trees  in  Britain. 

Cha-RActeks. — Quills  covered  with  a  smooth,  shining,  or 
variegated,  ash-grey  and  brown,  corky  layer.  Internally  cin- 
namon-brown or  brownish  red ;  longitudinally  striated.  Frac- 
ture tough  and  fibrous.    Odour  none.    Taste  very  astringent. 

Composition  The  chief  constituents  are — (1)  Querci- 

tannic  acid,  10  to  20  per  cent.,  a  variety  of  tannic  acid. 
(2)  Quercin,  a  bitter  principle.  (3)  Pectin.  (4)  Quercite,  or 
Oak  sugar,  &c. 

Incompatibles,  see  Tannic  Acid. 

Preparation, 

Decoctum  Quercus. — 1  in  16. 
Dose,  1  to  2  fl.  oz. 

Oalla. — Galls.  Excrescences  on  Quercus  lusitanica 
(Nat.  Ord.  Cupuliferce),  caused  by  the  puncture  and  deposit  of 
the  ova  of  Cynips  gallce-tinctorice. 

Characters.— Hard,  heavy,  subglobular,  §  to  |  in.  in 
diameter ;  tuberculated  on  surface ;  the  tubercles  and  the 
intervening  spaces  are  smooth  ;  dark  bluish  green  or  dark 
olive-green  externally ;  yellowish  or  brownish  white  within, 
with  small  central  cavity.  Odour  none.  Taste  first  astringent, 
then  sweetish. 

Composition.— The  chief  constituents  are — (1)  Tannic 
acid,  25  to  75  per  cent.    (2)  Gallic  acid,  2  to  5  per  cent. 
Incompatibles,  see  Tannic  and  Gallic  Acids. 

Preparations, 

1.  Tinctura  G-allse.— Galls,  1 ;  proof  spirit,  8. 
Dose,  I  to  2  fl.  dr. 
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2.  Unguentum  Gallse. — Galls,  1 ;  benzoated 
lard,  ^. 

3.  Unguentum  Gallse  cum  Opio. — Ointment 
of  galls,  13 J  ;  opium,  1. 

Acidom  Taimicum.— Tannic  Acid.  Synonym, — 
Tannin.    Cg^H.^^Oj^.    An  acid  extracted  from  galls. 

Source. — (1)  Expose  powdered  galls  to  the  damp  for  two 
or  three  days.  (2)  Add  ether  to  form  a  paste,  and  let  it 
stand.  (3)  Press  this  in  linen,  add  more  ether  to  the  solid 
portion,  and  press  again.  (4)  Mix  the  expressed  liquids  and 
slowly  evaporate.    Tannic  acid  remains. 

Characters. — Pale  yellow  vesicular  masses  or  thin 
glistening  scales.  Taste  strongly  astringent.  Eeaction  acid. 
Solubility.— Freely  in  water  or  spirit ;  1  in  3  of  glycerine  ;  1 
in  100  of  ether.  Gives  a  yellowish-white  precipitate  with 
gelatine  (gallic  acid  does  not).  It  is  a  glucoside.  When 
exposed  to  the  air  it  takes  up  water  and  forms  gallic  acid  and 
glucose.    C2,H220i7  +  4H2O  =  SC,B.,0,  +  C,Hj,0,. 

Incompatibles. — Mineral  acids,  alkalies.  Salts  of  anti- 
mony, lead,  silver,  per-salts  of  iron.  Alkaloids,  gelatine,  emul- 
sions. 

Dose,  2  to  10  gr. 

Preparations. 

1.  Glycerinum  Acidi  Tannici.—  1  in  5. 

2.  Suppositoria  Acidi  Tannici.— Tannin,  3 
gr. ;  oil  of  theobroma,  12  gr.  in  each. 

3.  Suppositoria  Acidi  Tannici  cum  Sapone. 
— Tannin,  3  gr. ;  glycerine  of  starch,  2J  gr. ;  curd 
soap,  8^  gr. ;  starch,  q.  s.  in  each. 

4.  Trochisci  Acidi  Tannici. — ^  gr.  in  each. 
Dose,  1  to  6. 

Action. 

External. — Tannic  acid  is  one  of  our  most  im- 
portant drugs,  because  it  coagulates  albumen  and 
gelatine  with  great  readiness  ;  that  is  to  say,  it  tans 
the  tissues,  for  it  is  by  coagulating  the  interstitial 
fluids  in  skins  that  tannic  acid  converts  them  into 
leather.  If  an  albuminous  discharge  is  taking  place 
from  a  sore  or  mucous  surface  and  tannic  acid  is 
applied,  the  excreted  fluid  is  coagulated,  and  the 
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coagulum  forms  a  solid  protecting  layer  which  pre- 
vents further  discharge.  As  the  tannic  acid  soaks 
into  the  tissues  it  coagulates  the  albaminous  fluids 
there  also,  and  this  still  further  hinders  the  dis- 
charge of  fluid,  therefore  it  is  an  energetic  astrin- 
gent. If  bleeding  is  taking  place,  tannic  acid  of 
course  coagulates  the  blood  as  it  flows  and  the 
clots  plug  the  vessels  ;  at  the  same  time  the  coagulum 
formed  within  the  tissues,  by  its  contraction,  con- 
stricts the  blood-vessels,  and  thus  tannic  acid 
becomes  a  powerful  hBemostatic.  Authorities  differ 
as  to  whether  it  also  contracts  the  blood-vessels  by 
acting  directly  on  them  like  lead,  silver,  ergot,  &c., 
but  probably  it  has  no  such  action.  Tannic  acid 
is  slightly  antiseptic,  and  it  is  mildly  depressant 
to  sensory  nerves.  Like  other  acids  it  is  irritant, 
but  it  is  very  feebly  so,  and  consequently  its  action 
in  this  direction  is  more  than  counterbalanced  by 
its  strongly  astringent  effects. 

Intornal. — Gastro-intescmal  tract- -Becausetan- 
nic  acid  coagulates  the  mucous  secretions  and  the 
fluids  in  mucous  membranes,  it  makes  the  mouth 
dry  when  locally  applied  ;  in  the  stomach  it  prevents 
the  secretion  of  gastric  juice,  and  decreases  the  flow 
of  mucus.  For  these  reasons,  and  also  because  it 
precipitates  pepsin,  it  interferes  with  digestion.  It 
will  check  gastric  haemorrhage.  In  the  intestine  it 
is  either  converted  into  gallic  acid  or  forms  salts, 
but  until  these  alterations  it  can  act  as  an  intestinal 
astringent,  and  control  intestinal  bleeding.  It  is 
absorbed  as  gallic  acid.  This  and  salts  of  tannic 
acid  have  no  astringent  properties,  therefore  when, 
as  is  often  the  case,  drugs  containing  large  amounts 
of  tannic  acid  act  as  powerful  intestinal  astringents, 
we  must  suppose  that  the  amount  of  tannic  acid 
taken  is  large  enough  for  the  conversion  of  it  into 
salts  or  gallic  acid,  to  take  place  slowly. 

Remote  effects, — Gallic  acid  has  no  power  to 
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coagulate  albumen,  nor  has  it  any  astringent  in- 
fluence when  locally  applied,  therefore  it  is  difficult 
to  believe  that  tannic  acid  has  any  remote  astringent 
or  haemostatic  effects  ;  some  claim  that  it  has,  but 
they  have  not  proved  their  case.  It  is  excreted 
in  the  urine  as  gallic  and  pyrogallic  acids.  Many 
vegetable  substances,  as  logwood,  &c.,  depend,  for 
their  astringent  properties,  on  the  tannic  acid  they 
contain. 

Theeapeutics. 
The  therapeutical  applications  of  tannic  acid  are 
very  numerous.  It  is  used  as  an  astringent  for 
ulcers,  sores,  various  moist  eruptions,  tonsillitis, 
pharyngitis,  nasal  catarrh,  otorrhoea,  gastric  catarrh, 
diarrhoea  (large  doses  of  30  grains  may  be  given,  and 
catechu,  logwood,  &c.,  are  favourite  remedies),  leu- 
corrhoea,  gonorrhoea,  rectal  ulcers,  fissures,  and  pro- 
lapse, &c.  It  is  employed  as  a  haemostatic  in  bleeding 
from  small  wounds,  ulcers,  the  gums,  the  pharynx, 
the  nose,  the  stomach,  the  intestine,  haemorrhoids, 
the  bladder,  &c.  Whenever  practicable  a  good 
method  of  application  is  to  dust  it  on  the  part,  espe- 
cially for  hemorrhage ;  if  this  is  gastric  or  intes- 
tinal 30  grains  or  more  should  be  frequently  given 
by  the  mouth.  For  external  use  or  for  application  to 
the  throat  the  glycerinum  is  useful.  A  gargle  of  3j 
of  the  glycerinum  to  §j  of  water  may  be  made.  The 
lozenges  are  convenient  for  pharyngitis.  A  spray 
(6  to  10  gr.  in  §  j  of  water)  or  an  insufflation  of  tannic 
acid  and  starch  may  be  used  for  the  mouth  and 
larynx.  The  ointment  of  galls  and  opium  is  a 
favourite  application  for  piles.  The  suppositories 
are  useful  for  rectal  discharges.  Solutions  of  10  gr. 
to  |j  of  water  may  be  injected  into  the  urethra  for 
gonorrhoea  and  urethritis,  and  into  the  bladder  for 
cystitis.  The  decoction  of  oak  bark,  employed  as  a 
rectal  injection,  destroys  the  threadworm. 
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Acidum  Oallicum.— Gallic  Acid.  Il.,C,B.fiJI.fl. 
An  acid  prepared  from  galls  {see  Tannic  Acid,  p.  533). 

Sourcp: — Boil  one  part  of  powdered  galls  with  four  parts 
of  dilute  sulphuric  acid,  and  strain.  Gallic  acid  crystallizes 
out. 

Characters. — Pale  acicular  prisms  or  silky  needles. 
Taste  acid.  Solubility. — 1  in  100  of  cold  water ;  1  in  3  of 
boiling  water ;  1  in  8  of  spirit ;  1  in  5  of  cold,  1  in  4  of  hot 
glycerine. 

Incompatibles. — Persalts   of  iron,  and  metallic  salts 
generally  ;  Spiritus  iEtheris  Nitrosi. 
Dose,  2  to  10  gr. 

Preparation. 
Glycerinum  Acidi  G-allici. — 1  in  5  with  heat. 

Action. 

Gallic  acid  has  no  power  to  coagulate  albumen, 
and  therefore  possesses  none  of  the  local  properties 
of  tannic  acid.  If  it  is  wished  to  try  to  produce  the 
supposed  remote  astringent  effects  of  tannic  acid, 
gallic  acid  may  be  administered,  for  tannic  acid  is 
in  the  intestine  converted  into  it. 

Acidum  Pyro§:allicum,— CeH3(OH)3.  (Not  offi- 
cial.) 

Source. — Obtained  by  heat  from  gallic  or  tannic  acid. 

Characters. — Light,  small,  white  crystals.  Odour  none. 
Taste. — It  produces  a  feeling  of  coldness  on  the  tongue. 
Solubility. —  1  in  2 J  of  water  ;  1  in  10  of  lard. 

Action  and  Theeapeutics. 

It  is  used  externally  as  an  ointment  (Jarisch's 
ointment  is  pyrogallic  acid,  60  gr. ;  lard,  1  oz.)  for 
the  treatment  of  chronic  psoriasis.  Jarisch's  oint- 
ment is  very  strong ;  a  more  usual  strength  is  10 
or  20  gr.  to  an  ounce  of  lard.  Pyrogallic  acid  is  also 
an  excellent  parasiticide  for  ringworm.  It  must  not 
be  applied  over  too  large  a  surface,  as  it  may  be 
absorbed  and  produce  toxic  symptoms. 


CATECHU 


537 


CATECHU. 

Ca.tecliil.  Synonyms. — Pale  catechu,  Catechu  Palli- 
dum. An  extract  of  the  leaves  and  young  shoots  of  Uncaria 
gamhir  (Nat.  Ord.  Rubiacece).  Prepared  at  Singapore  and 
other  places  in  the  Eastern  Archipelago. 

Characters. — In  dry  cubes,  1  in.  square,  deep  reddish 
brown  externally,  pale  brown  internally  ;  dull,  earthy  fracture, 
under  the  microscope  showing  myriads  of  small  acicular 
crystals.  Or  masses  of  agglutinated  cubes.  Odourless. 
Taste  at  first  astringent,  bitter,  then  sweet.  Entirely  soluble 
in  boiling  water. 

Composition. — The  chief  constituents  are — (1)  Catechu- 
tannic  acid  (Ci3H,205),  40  per  cent.,  the  active  principle, 
isomeric  with  catechin,  and  converted  into  it  by  boiling  or  by 
the  saliva,  a  red  colour  being  formed.  (2)  Catechin  or  catechuic 
acid,  probably  inactive.  Both  constituents  give  a  green 
precipitate  with  persalts  of  iron. 

Incompatibles. — Alkalies,  metallic  salts,  and  gelatine. 

Impurity. — Starch. 

Dose,  10  to  30  gr. 

Preparations. 

1.  Infusum  Catechu. — Catechu,  5§  ;  cinnamon, 
1 ;  boiling  water,  149. 

Dose,  1  to  2  il.  oz. 

2.  Pulvis  Catechu  Compositus.— Catechu,  4  ; 
kino,  2  ;  rhatany,  2  ;  cinnamon,  1 ;  nutmeg,  1. 

Dose,  20  to  40  gr. 

3.  Tinctura  Catechu. — Catechu,  2| ;  cinnamon 
1 ;  proof  spirit,  20. 

Dose,  I  to  2  fl.  dr. 

4.  Trochisci  Catechu. — 1  gr.  in  each. 
Dose,  1  to  6. 

Action  and  Therapeutics. 
Catechu  is  a  powerful  astringent,  acting  in  virtue 
of  its  tannic  acid,  and  having  a  precisely  similar 
action  to  it.  It  is  used  as  a  lozenge  for  sore  throats, 
and  the  other  preparations,  especially  the  compound 
powder,  are  very  efficacious  for  diarrhoea. 

Catechu,  Black.— (Not  official.)  An  extract 
from  the  heart-wood  of  Acacia  catechu.    Blackish- brown 
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masses  almost  insoluble  in  water.    It  is  the  form  of  catech 
in  the  pharmacopoeias  of  all  countries  but  Great  Britain,  as  i  t 
has  the  same  action  as,  but  is  much  more  constant  and 
powerful  than,  the  official  pale  catechu. 
Dose,  5  to  15  gr.  in  powder. 

RHATANY. 

Kramerise  Radix.— Ehatany  Root.    The  dried 

root  of  two  official  species — (1)  Peruvian  rhatany,  Krameria 
triandra  ;  (2)  iSavanilla  rhatany,  Krameria  ixina  (Nat.  Ord. 
Polygalacece). 

Characters. — (1)  Peruvian. — Branched  or  unbranched 
pieces  of  varying  size.  The  bark  separates  easily  ;  it  is  ^  to 
in.  thick,  mostly  rough  and  scaly ;  dark  reddish  brown 
externally,  and  bright  brownish  red  internally.  Axis  hard, 
brownish  or  reddish  yellow  wood.  (2)  Savanilla. — Less  ir- 
regula.r  and  not  so  long  or  thick ;  bark  smoother,  thicker, 
more  adherent,  and  dark  purplish  or  violet  colour.  The 
bark  of  both  kinds  is  strongly  astringent,  and  tinges  the  saliva 
red. 

Composition. — The  chief  constituents  are— (1)  Rhatania- 
tannic  acid  (G^^^fi.y\)^  20  per  cent. ;  this  is  a  kind  of  tannin. 
(2)  Khatanhia  red,  the  colouring  matter.  (3)  Rhatannin,  a 
neutral  substance. 

Incompatibles. — Alkalies,  lime  water,  salts  of  iron  and 
lead,  and  gelatine. 

Preparations. 

1.  Extractum  Kramerise. — Aqueous. 
Dose,  5  to  20  gv. 

2.  Infusnm  Kramerise. — 1  in  20. 
Dose,  1  to  2  il.  oz. 

3.  Pulvis  Catechu  Compositus. — 1  in  5  (see 
p.  537). 

Dose,  20  to  40  g^r. 

4.  Tinctura  Kramerise. — Powdered  rhatany 
root,  1 ;  proof  spirit,  8. 

Dose,  1  to  2  fl.  dr. 

Action. 

The  action  of  rhatany  is  due  entirely  to  the  tannic 
acid  it  contains.  It  is  therefore  a  powerful  astrin- 
gent. 
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Therapeutics. 

The  powdered  extract  is  the  important  ingre- 
dient of  many  tooth  powders  which  are  useful  when 
the  gums  are  Hable  to  bleed.  The  infusion  is  an 
excellent  gargle  for  a  relaxed  throat,  and  lozenges 
made  of  rhatany  (8  gr.  of  the  extract  in  each)  are 
also  efficacious.  Bleeding  from  the  nose  or  the 
rectum  may  be  stopped  by  applying  powdered 
rhatany  root  locally ;  the  infusion  may  be  used  as 
an  injection  in  lencorrhoea  and  gonorrhoea.  Any  of 
the  preparations,  especially  the  compound  catechu 
powder,  are  powerful  astringents  for  all  varieties  of 
diarrhoea,  and  may  be  taken  to  stop  bleeding  from 
the  stomach  and  intestines.  They  are  also  given  as 
remote  haemostatics  for  haemoptysis  and  hematuria, 
but  they  are  not  reliable  for  these  purposes. 

KINO. 

Kino.— The  juice  obtained  from  incisions  into  the  trunk 
of  Pterocarpus  marsitpium  (Nat.  Ord.  Legumi7iosce),  inspis- 
sated without  artificial  heat.  Malabar. 

Characters. — Small,  angular,  glistening,  reddish- black, 
brittle  fragments.  In  thin  pieces,  and  at  the  edges  translucent 
and  ruby-red.  Inodorous.  When  chewed,  sticks  to  the  teeth 
and  colours  the  saliva  blood-red.  Soluble  in  spirit,  partly  in 
water. 

Composition. — The  chief  constituents  are — (1)  Kino- 
tannic  acid,  CigHjgOf^,  75  per  cent.  (2)  Kinoin,  a  crystalline 
reutral  substance.  (3)  Pyrocatechin,  C^Hj(0H).2,  a  substance 
also  found  pathologically  in  the  urine,  and  giving  it  a  dark 
colour.  It  reduces  blue  copper  solutions.  (4)  Kino  red, 
formed  from  kino-tannic  acid  by  oxidation.    (5)  Gum. 

Incompatibles.— Mineral  acids,  alkalies,  all  metallic  salts, 
carbonates,  gelatine. 

Dose,  10  to  30  gr. 

Preparations. 

1.  Pulvis    Kino    Compositus.  —  Kino,    15  ; 
opium,  1 ;  cinnamon,  4  ;  strength,  1  of  opium  in  20. 
Bose,  5  to  20  gr. 
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2.  Tinctura    Kino. — Kino,   2 ;   glycerine,   3  ; 
water,  5  ;  rectified  spirit,  10. 

Dose,  I  to  2  fl.  dr. 

3.  Pulvis  Catechu  Compositus.— 1  in  5  {see  p. 
537). 

Action  and  Therapeutics. 

Kino-tannic  acid  acts  like  tannic  acid,  and  there- 
fore kino  is  a  powerful  astringent.  It  is  used  in 
astringent  gargles,  and  also  in  diarrhoea  mixtures. 

i.oc;wooi>. 

Hsematoxyli  L-ig-num.— Logwood.  The  sliced 
heart-wood  of  Hcematoxylon  campechiamwi  (Nat.  Ord.  Legu- 
minoscB).    Campeachy,  Honduras,  and  Jamaica. 

Characters. — The  logs,  in  which  form  it  is  imported,  are 
hard,  heavy,  blackish  red  externally,  and  internally  reddish 
brown.  The  chips  are  reddish  brown.  Odour  agreeable, 
peculiar.  Taste  sweetish,  astringent.  When  chewed  the  saliva 
is  coloured  reddish  pink.  Resembling  logwood. — Eed  sandal- 
wood, which  is  more  dense  and  less  astringent. 

Composition. — The  chief  constituents  are — (1)  Tannic 
acid.  (2)  Hsematoxylin  (CigHj^Og),  12  per  cent.  Occurring 
in  colourless  crystals,  which  become  dark  red  on  exposure  to 
light.  Solutions  of  it  are  used  to  stain  histological  speci- 
mens. 

Incompatibles. — Mineral  acids,  lime  water,  and  tartar 
emetic  ;  metallic  salts  give  a  blue  colour. 

Preparations. 

1.  Decoctum  Hsematoxyli. — Logwood,  1 ;  cin- 
namon bark,  ^  ;  water,  20. 

Dose,  1  to  2  fl.  oz. 

2.  Extractum  Hsematoxyli. — Aqueous. 
Dose,  10  to  30  gr. 

Action  and  Therapeutics. 

In  virtue  of  its  tannic  acid  logwood  is  a  powerful 
astringent,  and  for  this  purpose  is  used  to  control 
diarrhoea  of  all  sorts.  It  may  be  combined  with 
other  astringents,  as  chalk  and  opium.  It  does  not 
easily  produce  constipation.    It  colours  the  urine 
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and  fasces  dark  red.  One  disadvantage  of  it  is  that 
it  stains  linen  if  dropped  on  it. 

IIAMAME1.IS. 

Hamamelidiis  Cortex.— The  dried  bark  of 
Hamamelis  virginica,  the  witch-hazel  (Nat.  Ord.  Hamame- 
lacece).    United  States. 

Characters. — Quills  or  curved  pieces  6  to  8  in.  long, 
in.  thick.  Scaly,  silver-grey  outer  bark  marked  with  lenticels. 
Interior  bright  brownish  red,  striated  longitudinally.  Taste 
astringent. 

Composition. — The  chief  constituents  are — (1)  Tannic 
acid,  8  per  cent.  (2)  A  volatile  principle  not  yet  isolated. 
(3)  A  little  colouring  matter. 

Preparation. 

Tinctura  Hamamelidis. — Hamamelis  bark,  1 ; 
proof  spirit,  10. 

Dose,  5  to  60  m. 

Hamamelidis    Folia.— The    dried  leaves 

Hamamelis  virginica. 

Characters. — 4  to  6  in.  long,  3  to  4  in.  broad,  oval-obtuse, 
oblique  at  the  base,  wavy,  crenate,  nearly  smooth.  Veins 
prominent.    Odour  slightly  tea-like.    Taste  astringent,  bitter. 

CoMPOsiTON. — The  same  as  of  the  bark,  but  the  leaves 
contain  rather  less  tannin.  The  fresh  are  more  active  than 
the  dried. 

Preparations. 

1.  Extractum  Hamamelidis   Liquidum. — 1 

in  1. 

Dose,  2  to  5  m. 

2.  Unguentum  Hamamelidis. — The  liquid  ex- 
tract, 1  ;  simple  ointment,  9. 

Action  and  Therapeutics. 

Hamamelis  is,  because  of  its  tannic  acid,  astrin- 
gent and  hsBmostatic.  The  liquid  extract  or  the 
tincture  is  used  for  capillary  haemorrhage  from 
wounds,  for  bleeding  from  the  nose,  the  sockets  of 
the  teeth,  the  gums,  or  from  piles,  and  either  may 
be  injected  into  the  bladder  in  vesical  haemorrhage. 
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For  all  these  purposes  they  are  diluted  with  water  ; 
the  fluid  may  be  any  strength  ;  1  of  the  tincture  to 
10  or  20  of  water  is  commonly  employed.  Locally 
applied,  hamamelis,  either  as  the  ointment  or  a 
dilute  fluid  preparation,  is  used  as  an  astringent 
in  bruises,  sprains,  pharyngitis,  and  nasal  catarrh. 
The  ointment  is  often  used  for  piles.  Given  by  the 
mouth,  hamamelis  may  check  diarrhoea,  dysentery, 
&c.  ;  and  it  is  reputed  to  be  a  remote  hemostatic 
and  astringent,  but  this  is  probably  incorrect. 
Hazeline  is  a  distilled  extract  from  the  leaves. 

EUCAI.YPTUS  OUM. 

Eucalypti  Olimmi.  Synonym.— "Red  gum.  A 
ruby-coloured  exudation  from  the  bark  of  Eucalyptus  rostrata 
(Nat.  Ord.  Myrtacece)  and  some  other  species.  Australia. 

Characters. — An  inspissated  secretion,  forming  semi- 
translucent  and  garnet-coloured  granules.  Tough  and  difficult 
to  powder.  Adheres  to  the  teeth  when  chewed.  Soluble  in 
water.  Resembling  eucalyptus  gum. — Kino,  which  is  darker 
and  feebly  soluble  in  water. 

Composition. — The  chief  constituents  are — (1)  Kinotamiic 
acid.    (2)  Catechin.    (3)  Pyrocatechin. 

Dose,  2  to  10  gr.,  as  a  powder  or  in  an  aqueous  solution, 
or  made  into  a  pill  with  mucilage  of  acacia. 

Action  and  Theeapeutics. 
Red  gum  is,  in  virtue  of  its  tannic  acid,  power- 
fully astringent,  and  is  used  in  diarrhoea  and 
dysentery.  Lozenges,  1  grain  in  each,  with  fruit 
paste,  or  a  decoction  of  1  in  40  as  a  gargle,  are 
employed  for  relaxed  throats.  This  decoction  may 
also  be  given  in  2  to  4  5  doses  for  diarrhoea.  A 
liquid  extract  (red  gum,  7 ;  water,  21 ;  spirit,  1  : 
dose,  ^ — 1  3)  is  a  useful  preparation.  Injected 
into  the  nose  it  stops  epistaxis.  Mixed  with  1  in  10 
of  water  it  may  be  injected  into  the  rectum  or 
vagina,  or  may  be  used  as  a  mouth  wash.  Supposi- 
t  ries,  each  containing  5  gr.  of  red  gum,  are  pre- 
pared, and  may  be  employed  for  piles. 
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Coto  Cortex. — (Not  official.)  A  bark  obtained 
from  Bolivia,  species  undetermined. 

Characters. — Flat  or  curved  pieces,  12  in.  long,  |  in. 
broad,  of  a  cinnamon-brown  colour.  Its  active  principle  is 
said  to  be  cotoine,  a  glucoside.  Goto  is  placed  here,  among 
the  drugs  containing  tannic  acid,  provisionally  until  its  com- 
position is  known. 

Preparation  (Brit.  Pharm.  Conference). 
Tinctura  Coto. — Coto,  1 ;  rectified  spirit,  10. 
Dose,  10  m.  every  2  hours  (with  mucilage  and 
syrup  to  suspend  the  large  amount  of  resin  it  contains, 
and  which  is  precipitated  by  the  addition  of  water). 

Action. 

Coto  is  employed  to  check  diarrhoea. 


GROUP  IX. 

Vegetable  Demulcent  Substances. 

Many  of  these  are  nutritive. 

Olive  oil,  glycerine,  oleic  acid,  almonds,  traga- 
canth,  gum  acacia,  liquorice,  linseed,  pearl  barley, 
malt,  soya  beans,  Iceland  moss,  raisins. 

OLIVE  OIL, 

Oleum  OlivsB.— The  oil  expressed  from  the  ripe  fruit 
of  Oha  eiiropcea  (Nat.  Ord.  Oleacece).    South  Europe. 

Chaeacters.— A  pale  yellow  fluid.  Odour  faint.  Taste 
oleaginous.    Sp.  gr.  -OIS-'&IS. 

Composition.— The  two  constituents  are — (1)  Triolein,  72 
per  cent.,  a  fluid  oil,  a  compound  of  oleic  acid  and  glyceryl, 
thus  :  C3H5(CjyH3302)3.  (2)  Tripalmitin,  28  per  cent.,  a  solid 
oil,  a  compound  of  palmitic  acid  and  glyceryl,  ^^^[^(CjgH^jO.J^. 
The  formula  for  oleic  acid  is  CigHg^Og ;  and  for  palmitic, 

Dose,  ^  to  1  fl.  oz. 

Olive  oil  is  contained  in  many  plasters,  ointments,  lini- 
ments, and  in  Enema  Magnesii  Sulphatis  and  Charta  Epi- 
spastica.  From  it  are  made  hard  soap,  soft  soap,  and  glycerine. 

Sapo  Durus. — Hard  soap.  It  is  oleate  of  sodium, 
NaC,«H330.,. 
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Source. — Made  by  acting  on  olive  oil  with  caustic  soda. 
C3H5(C,8H330,)3  +  3NaH0  =  SNaCigHgaOa  (hard  soap)  +  C^H^ 
(6H)3  (glycerine). 

Preparations. 

1.  Linimentum  Saponis.  Synonym, — Opo- 
deldoc. Hard  soap,  16  ;  camphor,  8  ;  oil  of  rosemary, 
3  ;  spirit,  128  ;  water,  32. 

2.  Pilula  Saponis  Composita. — Opium,  1 ; 
hard  soap,  4  ;  glycerine,  q.s.  (see  Opium,  p.  313). 

Dose,  3  to  5  gr. 

Linimentum  Saponis  is  contained  in  Linimentum  Opii. 
Hard  soap  is  used  to  make  many  pills. 

Sa^po  Mollis. — Soft  Soap.   It  is  oleate  of  potassium, 

^^^isHaaOg. 

Source. — Made  by  acting  on  olive  oil  with  caustic  potash. 
Cs^siOAO,),  +  3KH0  =  3KC,3H330,  +  C3H,(OH)3(glycerine). 
Soft  soap  is  contained  in  Linimentum  Terebinthinae. 

Action  and  Theeapeutics. 
External. — Olive  oil  is  used  to  facilitate  the 
rubbing  of  parts  ;  for  this  purpose  it  is  employed  in 
massage.  It  is  a  common  soothing  protective  to 
burns  {see  Linimentum  Calcis,  p.  144),  and  may  be 
mixed  with  poultices  to  prevent  their  sticking  to  the 
skin.  If  rubbed  in  vigorously,  it  can  be  absorbed 
through  the  epidermis,  and  might  be  thus  used  as  a 
food  when  nourishment  cannot  be  given  by  the 
mouth. 

Internal. — For  its  soothing  protective  qualities 
it  may  be  swallowed  after  corrosive  poisons  have 
been  taken.  It  is  an  excellent  mild  laxative,  and 
can  be  given  with  food  for  this  purpose.  Some  per- 
sons like  it,  with  others  it  excites  nausea  and  vomit- 
ing. An  olive  oil  enema  (olive  oil,  4  §  ;  warm 
mucilage  of  starch,  8  5),  or  a  soap  enema  (soft- 
soap,  1  ^  ;  warm  water,  16  5),  is  often  used  to  open 
the  bowels  when  a  mild  non-irritating  injection  is 
required. 

A  gall  stone  placed  in  pure  olive  oil  at  the  tem- 
perature of  the  body  is  slowly  dissolved,  because 
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cholesterin,  which  is  the  chief  constituent  of  gall 
stones,  is  soluble  in  olive  oil.  It  is  also  soluble  in 
oleic  acid  and  in  animal  soaps.  Many  patients  suffer- 
ing from  gall  stones  derive  much  benefit  from  taking 
olive  oil.  This  is  chiefly  because  the  oil  or  some  of  its 
constituents  are  excreted  by  the  bile,  and  to  a  much 
less  extent  because  the  intestinal  peristalsis  set  up 
by  the  olive  oil  extends  to  the  bile  ducts.  From 
2-8  ^  should  be  taken  daily.  It  may  be  mashed 
with  fish  or  potato.  Some  people  take  it  better  if 
a  few  grains  of  menthol  and  a  drachm  of  brandy  are 
added  to  each  §  viij .  of  oil. 


Olive  oil  is  a  food,  but  it  is  not  often  used  in 
this  country  as  such.  The  history  of  fats  and  oils 
in  the  body  is  discussed  in  works  on  physiology. 


Olycerinum.—  Glycerine.  C3H5(OH)3. 

Source. — It  is  a  product  of  the  manufacture  of  soap  from 
fat  (see  pp.  4  and  543). 

Chaeacters.— These  are  well  known.  It  is  soluble  in 
water  and  in  alcohol.  Its  sp.  gr.  is  1-25.  It  is  formed  in  the 
making  of  lead  plaster  (see  p.  153), 

Dose,  1  to  2  il.  dr. 


1.  Glycerinum  Acidi  Carbolici. — Acid,  1  ; 
glycerine,  4. 

2.  Glycerinum  Acidi  G-allici. — Acid,  1 ;  gly- 
cerine, 4  ;  heat  gently. 

3.  Glycerinum  Acidi  Tannici. — Acid,  1 ;  gly- 
cerine, 4  ;  heat  gently. 

4.  Glycerinum  Aluminis. — Alum,  1 ;  glycerine, 
6  ;  heat  gently. 

5.  Glycerinum  Amyli.— Starch,  1;  glycerine, 
6  ;  water,  8  ;  heat  to  form  a  jelly. 

6.  Glycerinum  Boracis. — Borax,  1  ;  glycerine, 
4 ;  water,  2  ;  heat. 

7.  Glycerinum  Plumbi  Subacetatis. — Acetate 
of  lead,  5  ;  oxide  of  lead,  3J  ;  glycerine,  20  ;  water,  12. 
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8.  Glycerinum  Tragacanthse. — Tragacanth,  1 ; 

glycerine,  4  ;  water,  f. 

9.  Suppositoria  Glycerini  Gelatine,  1 ;  gly- 
cerine, 5  ;  water,  q.s.  ;  each  suppository  contains  70  per 
cent,  of  glycerine.  They  must  be  kept  wrapped  in 
waxed  paper,  as  they  absorb  moisture. 

Glycerine  is  also  contained  iji  Linimentum  Potassii  lodidi 
cum  Sapone,  in  Mel  Boracis,  in  all  Lamella,  m  Extractum 
Cinchonae  Liquidum,  in  Linimentum  lodi,  in  Pilula  Aloes  et 
Myrrhae,  in  Pilula  Ehei  Composita,  in  Pilula  Saponis  Com- 
osita,  in  Tinctura  Kino,  and  in  Unguentum  lodi. 

Action. 

External. — As  glycerine  is  an  excellent  solvent 
for  numerous  bodies,  such  as  iodine,  bromine,  alkalies, 
tannic  acid,  many  neutral  salts,  alkaloids,  salicin,  &c., 
it  is  a  good  vehicle  for  applying  these  substances  to 
the  skin  and  to  sores.  It  does  not  evaporate  nor  turn 
rancid,  and  is  powerfully  hygroscopic. 

Internal. — In  man  the  only  visible  effect  pro- 
duced by  its  administration  is  purging.  This  occurs 
with  quite  small  doses  if  it  is  given  by  the  rectum, 
but  large  doses  are  necessary  if  given  by  the  mouth. 
It  is  absorbed  from  the  alimentary  canal,  and  is  to 
a  slight  extent  a  food,  for  some  of  it  is  oxidized  in 
the  body.  Sometimes  its  administration  leads  to 
the  appearance  in  the  urine  of  a  body  which  reduces 
cupric  oxide  and  gives  the  fermentation  test  for 
sugar.  There  has  been  much  dispute  as  to  whether 
glycerine  can  control  nitrogenous  metabolism,  but 
it  appears  that  it  cannot  in  any  way  save  the  waste 
of  nitrogenous  tissues.  It  probably  has  some  influ- 
ence on  the  amount  of  glycogen  in  the  liver.  It 
has  also  been  thought  to  prevent  artificial  glycosuria, 
but  this  is  doubtful. 

Very  large  doses  in  animals  cause  the  urine  to  be 
dark  from  the  presence  of  the  colouring  matter  of 
the  blood,  although  there  are  no  corpuscles  in  it ; 
they  also  lead  to  loss  of  muscular  strength,  lethargy, 
dryness  of  mucous  membranes,  collapse,  and  death. 
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Thekapeutics. 

External. — Glycerine  is  much  employed  as  a 
basis  for  applications  to  the  skin  and  the  eye.  It 
is  commonly  used  for  chapped  hands  and  slight  ex- 
coriations. It  is  readily  absorbed  when  rubbed  into 
the  skin,  therefore  it  is  a  convenient  vehicle  for  the 
absorption  of  substances  by  the  skin.  Belladonna 
mixed  with  glycerine  is  often  rubbed  in  when  we 
desire  its  local  anodyne  action  (see  p.  341). 

Internal. — As  glycerine  is  sweet  it  is  an  excellent 
flavouring  agent.  It  is  demulcent,  and  is  used  as  a 
vehicle  for  applying  substances,  such  as  tannic  acid, 
to  the  throat.  It  is  rarely  given  by  the  mouth  for  any 
medicinal  virtue.  It  has  been  administered  for  dys- 
pepsia, for  diabetes,  and  as  a  nutritive  agent,  but  in 
each  case  without  any  good  result.  One  to  two  fluid 
drachms  injected  up  the  rectum,  or  a  glycerine  suppo- 
sitory, form  an  excellent  means  of  opening  the  bowels 
in  simple  constipation,  especially  when  the  faeces  are 
in  the  sigmoid  flexure  and  rectum.  The  result  is 
prompt,  often  occurring  within  less  than  half  an  hour. 
No  pain  nor  constitutional  disturbance  is  produced. 

OI.EIC  ACID. 

Acidum  Oleicwm.— HCigHggOg. 

SouECE. — Made  by  saponifying  oils  and  fats  with  super- 
heated steam.  The  oleic  acid  is  separated  from  the  solid  fats 
present  by  pressm^e.  In  the  case  of  olive  oil  the  reaction  is 
C3H,(C,3H3302)3  +  3H,0  =  3HC,,H3302  +  C3H,(OH)3  (glycerine). 

Chakacters. — A  straw-coloured  liquid,  nearly  odourless 
and  tasteless,  very  faintly  acid.  By  exposure  it  darkens  in 
colour  and  becomes  rancid.  It  becomes  semi-solid  at  40°  F. 
Sp.  gr.  0*89  to  0-86.  Solubility.— '^ot  in  water.  Easily  in 
alcohol,  chloroform,  and  ether. 

Impurities. — It  is  rarely  pure,  usually  containing  stearic 
and  palmitic  acids. 

Preparations, 

1.  Oleatum  Hydrargfyri. — Yellow  oxide  of  mer- 
cury, 1 ;  oleic  acid,  9  (10  per  cent,  solution)  (see  p.  193), 
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2.  Oleatum  Zinci  Oxide  of  zinc,  1 ;  oleic  acid, 

9  (10  per  cent,  solution)  (see  p.  164). 
Oleic  acid  is  contained  in  Unguentum  Zinci  Oleati. 
Lead  plaster  contains  oleate  of  lead. 
There  is  some  doubt  whether  the  pharmacopoeia!  oleates 
are  chemical  combinations  or  simple  solutions. 

Action  and  Therapeutics. 

Oleic  acid  is  used  as  a  solvent  for  remedies  which 
it  is  desired  to  apply  by  means  of  cutaneous  inunc- 
tion, for  it  more  readily  penetrates  the  skin  than 
fats  and  oils. 

AI^MOJ^BS. 

Amyg^dala.  I>lilcis.— Sweet  Almond.  Synonym. — 
Jordan  almond.  The  ripe  seeds  of  the  sweet  almond  tree, 
Primus  amygdalus,  var.  dulcis  (Nat.  Ord.  Rosacece).  Malaga. 

Characteks. — More  than  1  in.  long ;  oblong,  acute  at  one 
end,  rounded  at  the  other,  flattened  ;  brown,  slightly  rough 
exterior.    Taste  sweet  and  nutty. 

Composition  The  chief  constituents  are — (1)  Oleum 

Amygdalce  {see  p.  549),  50  per  cent.,  the  same  fixed  oil  as  in 
bitter  almonds.    (2)  Emulsin  and  other  albuminous  bodies. 

Impurity. — The  bitter  almond,  giving  an  odour  of  prussic 
acid  when  rubbed  with  water. 

Preparations. 

1.  Pulvis  AmygdalsB  Compositus.  —  Sweet 
almonds,  8  ;  sugar,  4 ;  gum  acacia,  1. 

Dose,  60  to  120  gv. 

2.  Mistura  Amygdalse. — Compound  almond 
powder,  1  ;  water,  8. 

Dose,  1  to  2  fl.  oz. 

Amygdala  Amara. — Bitter  Almond,  The  ripe 
seed  of  the  bitter  almond  tree,  Prunus  amygdaltcs,  var.  amara 
(Nat.  Ord.  Rosacece).  Mogadore. 

Characters. — Like  the  sweet  almond,  but  broader  and 
shorter,  with  a  bitter  taste. 

Composition. — The  chief  constituents  are — (1)  Oleum 
Amygdalce  [see  p.  549),  50  per  cent.  (2)  Emulsin.  (3) 
Amygdalin,  which  yields,  on  distilling  with  water,  glu- 
cose, prussic  acid  and  Oleum  Amygdalce  Amarce  (synonym — 
Essential  oil  of  bitter  almonds)  (not  official).  Thus  C20H27NO,,  -\- 
2H,0  =  O^n^QOU  (the  essential  oil)  +  HCN  +  2C«H,20,.  The 
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oil  itself  is  not  poisonous,  and  is  used  to  flavour  sweets.  An 
artificial  oil  of  bitter  almonds  called  nitro-benzol  is  often  sub- 
stituted, and  has  caused  death. 

Oleum  Amyg^dalse. 

Source. — Obtained  by  expression  from  either  sweet  or 
bitter  almonds. 

Characters. — Pale  yellow,  nearly  inodorous,  with  an 
oleaginous,  nutty  taste.  Slightly  soluble  in  spirit,  easily  in 
ether  or  chloroform.    Sp.  gr.  0*92. 

Dose,  2  to  4  fl.  dr. 

Almond  oil  is  contained  in  Oleum  Phosphoratum,  and 
Unguenta  Cetacei,  Kesinae,  and  Simplex,  as  it  makes  a  whiter 
ointment  than  olive  oil. 

Action  and  Theeapeutics. 

The  sweet  almond  is  demulcent.  Its  most  im- 
portant medicinal  use  is  that  it  is  made  into  flour  to 
replace  starchy  food  in  cases  of  diabetes.  Biscuits 
are  made  of  the  flour.  These  are  very  palatable,  are 
a  good  nutritive  food,  and  contain  very  little  starch. 
The  only  objection  to  them  is  their  price.  With  a 
little  care  they  can  be  made  at  home.  The  flour  of 
other  nuts,  as  Brazil  nuts,  has  been  used,  but  it  is  not 
nearly  so  palatable. 

The  almond  mixture  is  a  very  pleasant  vehicle 
for  the  suspension  of  insoluble  substances,  and  the 
powder  is  a  palatable  basis  for  powders. 

Oleum  Amygdalae  might  be  used  for  the  same 
purposes  as  olive  oil.  It  is  pleasanter,  but  very 
expensive. 

TRAOACANTH. 

TrRg^RCanttia,* — A  gummy  exudation  obtained  from 
incisions  into  the  stem  of  Astragalus  gummifer  and  other 
species  (Nat.  Ord.  Leguminosce).    Erom  Asia  Minor. 

Characters. — In  white  or  yellowish,  thin,  flaky  pieces,  of 
varying  size  or  shape,  marked  with  ridges,  somewhat  translu-  ^ 
cent,  tough,  but  more  pulverisable  at  a  temperature  of  120°  F. 
Odourless  and  almost  tasteless.    Very  sparingly  soluble  in 
cold  water,  but  swells  into  a  gelatinous  mass,  which  is 
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tinged  violet  (not  so  deep  as  the  colour  given  by  starch)  by 
tincture  of  iodine.    Besembling  tragacanth.- — Scilla,  which  is 
thicker  and  opaque.  ' 
Impurities. — Other  gums. 

Composition. — The  chief  constituents  are — (1)  Traga- 
canthin  (said  to  be  identical  with  B^ssorin)  a  gum  (C,2H2„0,o), 
33  per  cent.,  only  slightly  soluble  in  water,  unfermentable. 
(2)  An  Arabin  like  gum,  53  per  cent.,  soluble  in  water,  very 
like  the  arabin  of  acacia,  but  it  is  precipitated  by  acetate  of 
lead  or  ferric  chloride.    (3)  A  little  starch. 

Preparations. 

1.  Glycerinum  TragacanthsB. — Tragacanth,  3  ; 
glycerine,  12  ;  water,  2. 

2.  Mucilago  Tragacantlise. — Tragacanth,  1 ; 
rectified  spirit,  2  ;  water,  80. 

Bose,  1  to  4  ii.  dr. 

3.  Pulvis  Trag'acantlise  Compositus. — Traga- 
canth, 1 ;  gum  acacia,  1  ;  starch,  1  ;  sugar,  3. 

Dose,  20  to  60  gv. 

Tragacanth  is  contained  in  Pulvis  Opii  Compositus,  Con- 
fectio  Opii,  and  Confectio  Sulphuris. 

Action  and  Thekapeutics. 
Tragacanth  is  a  demulcent,  and  as  such  may  be 
soothing  when  applied  to  a  sore  throat.  Its  chief 
use  is  to  suspend  insoluble  bodies,  as  resins,  oils,  and 
insoluble  powders.  The  mucilage  is  better  for  this 
purpose  than  the  compound  powder,  which,  because 
of  its  starch,  is  liable  to  ferment. 

OUM  ACACIA. 

Acacise  Olimmi. — A  gummy  exudation  from  the 
stem  and  branches  of  Acacia  Senegal  (Nat.  Ord.  LeguminoscB)^ 
and  from  other  species  of  Acacia.  Kordofan. 

Characters. — Eoundish  or  vermicular  tears  or  masses. 
Colourless,  or  with  a  yellowish-brown  tint.  The  tears  are 
either  opaque  from  numerous  minute  fissures  and  brittle,  or 
they  are  glistening,  transparent,  and  difficult  to  break.  No 
odour.  Taste  bland,  mucilaginous.  Solubility. — Freely  in 
water,  not  in  alcohol. 

Composition. — The  chief  constituent  is  arabin,  or  arabic 
acid,  C^HjoOs ;  most  of  it  is  combined  with  oalcium,  but  Bomd 
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with  magnesium  and  potassium.  It  is  unaffected  by  acetate 
of  lead. 

Impukities. — Starch,  gum-resins. 

Incompatibles. — Alcohol,  sulphuric  acid,  borax,  persalts 
of  iron,  and  subacetate  of  lead. 

Preparation. 
Mucilagfo  Acacise. — Gum,  4  ;  water,  6. 
Dose,  1  to  4  il.  dr. 

Gum  acacia  is  contained  in  Mistura  Cretae,  Mistura 
Guaiaci,  Pulvis  Amygdala  Compositus,  Pulvis  Tragacanthse 
Compositus,  and  all  Trochisci. 

Action  and  Therapeutics. 

Gum  acacia  is  demulcent.  It  is  used  to  suspend 
insoluble  substances,  as  oils,  resins,  and  insoluble 
powders.  A  fluid  ounce  of  most  oils  or  resinous 
tinctures  requires  3  5  of  mucilage  of  acacia  for  sus- 
pension, but  copaiba  requires  10  5.  A  disadvantage 
of  it  is  that  it  is  liable  to  undergo  acetous  fermenta- 
tion.   It  may  give  rise  to  indigestion  and  diarrhoea. 

i^iQuomcE. 

OlycyrrliizsB  Radix.— Liquorice  Root.    The  root 

and  subterranean  stems  or  stolons,  fresh  and  dried,  of  Glycyr- 
rhiza  glabra  (Nat.  Ord.  Leguminosce).    Cultivated  in  Britain. 

Characters  Long   cylindrical   pieces,  smooth  when 

fresh,  furrowed  when  dried  ;  pliable ;  yellowish- brown  or  red- 
dish externally,  yellow  and  juicy  internally ;  sickly  earthy 
odour.  When  fresh,  taste  sweet  and  mucilaginous,  slightly 
acid  when  dried.  Besembling  liqtiorice. — Pyrethrum  and 
Taraxacum,  which  are  not  sweet. 

Composition. — The  <3hief  constituents  are — (1)  Glycyr- 
rhizin,  a  yellow  amorphous  glucoside,  C^iRs^Og,  probably  in 
combination  with  ammonia.  With  acids  this  yields  a  very 
bitter  substance,  glycyrrhetin,  and  glucose.  (2)  Asparagin. 
(3)  Grape  sugar,  resin,  starch,  gum,  malic  acid,  &c. 

Preparations, 

1.  Extractum  Glycyrrhizse. — Aqueous. 
Dose,  5  to  60  gr. 

2.  Extractum    Q-lycyafrliizcp  J«iq.iiidum.-— 
Aqueous  with  ^  spirit, 

Dose,  1  £1.  dr. 


552 


MATEEIA  MEDICA 


3.  Pulvis  Crlycyrrhizse  Compositus.— Senna, 
2  ;  liquorice  root,  2  ;  fennel,  1 ;  sublimed  sulphur,  1  ; 
sugar,  6.. 

Dose,  30  to  60  gr. 

Liquorice  or  its  preparations  are  cojitained  in  many  pre- 
parations, generally  to  cover  their  nauseous  taste.  They  hide 
very  well  that  of  aloes,  cascarasagrada,  chloride  of  ammonium, 
hyoscyamus,  senega,  senna,  turpentine,  and  bitter  sulphates, 
as  sulphate  of  quinine. 

Action  and  Thekapeutics. 

Liquorice  is  an  excellent  demulcent  for  sore 
throats.  It  is  used  to  hide  the  taste  of  nasty 
medicines,  and  as  a  basis  for  pills.  The  compound 
liquorice  powder  is  laxative  in  virtue  of  its  senna 
and  sulphur. 

fjini  Semina. — Linseed.  The  dried  ripe  seeds  of 
Linum  usitatissimum,  flax  (Nat.  Ord.  Linece).  Cultivated  in 
Britain. 

Charactees. — Small,  flat,  oval,  pointed,  with  acute  edges  ; 
brown,  smooth,  shining  externally,  yellowish  white  within ; 
odourless ;  testa  mucilaginous. 

Composition. — The  covering  contains  much  mucilage. 
The  interior  contains  a  fixed  oil  (30  per  cent.  q.v.). 

Preparation. 

Znfusum  Lini.  Synonym. — Linseed  tea.  Lin- 
seed, 150  gr. ;  liquorice,  50  gr.  ;  boiling  water,  10  § ; 
infuse  for  two  hours. 

Dose,  ad  libitum. 

Infusum  Lini  is  incompatible  with  preparations  of  lead 
and  ixoUi  and  most  metallic  salts. 

Action  and  Thebapeutics. 

Linseed  tea  is  a  common  domestic  demulcent ; 
the  large  quantity  of  mucilage  it  contains  forms  a 
coating  for  the  pharynx  and  mouth,  and  thus  relieves 
cough  due  to  sorQ  throat..  It  is  said  to  be  slightly 
diuretic. 
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Farina  liini. — Linseed  Meal.  Linseed  reduced  to 
powder. 

Preparation. 
Cataplasma  laini. — Mix  gradually  4  parts  of 
linseed  with  10  of  boiling  water,  stirring  all  the  while. 
Do  it  before  the  fire,  and  heat  the  basin  first  so  that 
the  poultice  may  be  as  warm  as  possible. 
Linseed  meal  is  contained  in  all  poultices  except  Cata- 
plasma Fermenti. 

A  layer  of  linseed  meal  may  be  placed  on  the  powdered  ice 
of  an  ice  poultice  (see  p.  112),  to  absorb  the  water  and  to  pre- 
vent the  lumps  of  ice  from  hurting  the  skin.  The  ice  poultice 
may  be  made  in  between  sheets  of  thin  gutta-percha,  and  the 
edges  stuck  together  by  being  moistened  with  chloroform.  Salt 
may  be  added  to  increase  the  cold. 

Oleum  Ijini. — Linseed  Oil. 

SouKCE. — Expressed  without  heat  from  Linseed. 

Chakacters. — It  is  viscid,  yellow  fixed  oil,  of  sp.  gr.  0*932. 
It  is  commonly  called  '  drying  oil  '  because  it  unites  with 
oxygen  and  becomes  resinoid  on  exposure,  the  linoleic  acid 
in  it  becoming  oxylinoleic  acid. 

Composition. — It  is  a  compound  of  glyceryl  with  linoleic 

acid. 

Action  and  Therapeutics. 

A  linseed  poultice  is  a  very  common  means  of 
applying  warmth  and  moisture  to  a  part.  It  is  used 
to  relieve  pain,  and  as  a  mild  irritant  to  accelerate 
inflammation  and  the  bursting  of  an  abcess,  or  as  a 
counter-irritant  in  all  sorts  of  deep-seated  inflamma- 
tions. The  poultices  should  not  be  too  thick,  and 
should  be  smeared  with  oil  to  prevent  their  sticking 
to  the  skin. 

Linseed  oil  is  applied  to  burns.  Mixed  with  an 
equal  quantity  of  lime  water  it  forms  carron  oil, 
which  is  a  substitute  for  Linimentum  Calcis. 

PEARI.  BARI.EY. 

Hordeum  I>ecorticatiiiii..— Pearl  Barley.  The 
dried  seed  of  Hordeum  distichon  (Nat.  Ord.  Graminacece)  di- 
vested of  its  integuments.  Britain. 
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Chaeacters. — White,  round,  with  longitudinal  furrow. 
Composition. — As  of  wheat. 

Preparation. 
Decoctum  Hordei.    Synonym. — Barley  water, 
1  of  barley  boiled  with  15  of  water. 

Action  and  Theeapeutics. 

Barley  water  forms  a  pleasant  demulcent  drink, 
especially  if  the  throat  be  dry  or  sore. 

Malt. — (Not  official.)  Synonym. — Byne.  The  seed  of 
common  barley,  Hordeum  distichum  (Nat.  Ord.  Graminacece) ^ 
caused  to  enter  the  incipient  stage  of  germination  by  heat  and 
then  dried.  It  contains  the  ferment  diastase,  which  can  con- 
vert starch  into  dextrin  and  maltose.  Thus  10(CgHioOJn  + 
4nH20  =  4nC,2H220ii  maltose  +  (CiaHjoOiojn  dextrin. 

# 

Extractum  Malti.— Extract  of  Malt.  (Not  official.) 
Synonym.— 'Extra.ctum  Bynes,  Maltine.  A  liquid  of  the 
density  of  honey. 

SouKCE. — It  is  prepared  in  many  ways  from  malt,  but 
the  basis  of  them  all  is  that  malt  is  macerated  with  water  at 
about  125°  F.  to  160°  F.,  and  evaporated  to  the  consistency 
of  a  thick  extract.  Sometimes  cold  water  is  added  and  the 
mixture  is  heated  to  between  125°  and  160°  F.,  or  the  warm 
water  may  be  added  at  once.  The  maceration  lasts  several  hours. 
Sometimes  the  extract  is  then  boiled  to  destroy  the  diastasic 
ferment,  for  then  it  keeps  better,  but  it  loses  a  valuable  con- 
stituent. Manufacturers  often  mix  flour  with  the  malt.  The 
evaporation  may  be  conducted  in  vacuo,  and  in  some  specimens 
the  maltose  has  undergone  some  alcoholic  fermentation  ;  any 
quantity  from  a  trace  to  10  per  cent,  of  alcohol  may  be  present. 

Composition. — This  varies  very  much.  The  chief  con- 
stituent is  maltose  (Cj2H22^i,)  ;  there  is  also  some  dextrin 
(Ci2H220,o),  some  diastase  (unless  destroyed  by  boiling),  albu- 
mens, the  salts  of  barley,  and  sometimes  alcohol. 

Charactebs. — A  sweet,  thick,  brownish  liquid,  like  honey. 
Good  specimens  can  by  their  diastase  convert  starch  into 
maltose.    It  forms  an  emulsion  with  oils. 

Action  and  Theeapeutics. 

Maltose  is  a  very  valuable  food,  especially  for 
persons  who  are  suffering  from  wasting  diseases,  and 
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have  a  feeble  digestion.  It  is  easily  tolerated  by 
the  stomach,  even  when,  as  is  often  the  case  in 
phthisis,  other  food,  especially  cod-liver  oil,  is 
rejected.  In  such  a  case  a  malt  extract  is  an  excel- 
lent substitute  for  cod-liver  oil.  Maltose  as  a  food 
leads  to  the  formation  of  fat.  The  diastase  con- 
tained in  malt  extract  acting  upon  the  starch 
in  farinaceous  food  converts  it  into  dextrin  and 
maltose,  and  thus  if  the  secretion  of  saliva  and 
pancreatic  juice  is  feeble,  the  maltine  to  some 
extent  supplies  their  place.  Like  the  ferments  in 
pancreatic  juice  and  saliva,  diastase  can  only  act  in 
an  alkaline  medium,  and  therefore  extract  of  malt 
should  not  be  given  till  at  least  two  hours  after  a 
meal.  Emulsions  of  cod-liver  oil  in  it  are  fre- 
quently useful.  Bynol  is  an  example  of  these.  A 
mixture  of  extract  of  malt  and  iron  is  also  valuable 
(pyrophosphate  of  iron,  2  parts ;  water,  3  parts ; 
dissolve  and  add  extract  of  malt,  95  parts.  Mix. 
Dose,  1  to  4  5). 

Soya  Beans.— (Not  official.)  The  beans  of  Soya 
hispida.  These  are  powdered  and  made  into  a  flour,  from 
which  bread  and  biscuits  are  prepared.  The  flour  contains 
very  httle  starch  or  sugar,  sometimes  not  more  than  2  or  4 
per  cent. 

Action  and  Theeapeutics. 

Bread  and  biscuits  made  from  the  flour  are  used 
in  the  treatment  of  diabetes  as  a  substitute  for  gluten 
bread  ;  they  are  quite  as  efficacious  in  reducing  the 
sugar  passed  in  the  urine,  and  many  patients  prefer 
the  taste. 

ICEI.AW©  MOSS. 

Cetraria. — Iceland  Moss.  The  dried  lichen  Cetraria 
islandica  (Nat.  Ord.  Lichenes).  Iceland. 

Characters. — Foliaceous,  branched,  crisp,  smooth,  brown 
or  greyish  white  above,  whitish  beneath.  Odour,  none  when 
dry,  like  seaweed  when  moist.  Taste  mucilaginous.  A  strong 
decoction  becomes  gelatinous  and  forms  a  jelly  on  cooling. 
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Composition. — The  chief  constituent  is  Lichenin,  or 
lichen  starch,  40  per  cent. 

Preparation. 
Decoctum  Cetrarise. — 1  in  20. 
Dose,  1  to  4  fl.  oz. 

Action  and  Therapeutics. 

The  decoction  is  demulcent,  and  may  be  given  in 
sore  throat.  The  moss  is  a  food,  and  the  jelly  formed 
by  boiling  may,  when  suitably  flavoured,  be  taken  by 
diabetics. 

RAISIWS. 

UvaB. — Raisins.  The  ripe  fruit  of  Vitis  vinifera  (Nat. 
Ord.  AmpelidecB)y  the  grape-vine,  dried  in  the  sun,  or  partly 
by  artificial  heat.  Spain. 

Composition. — The  chief  constituents  are — (1)  Grape 
sugar.  (2)  Acid  tartrate  of  potassium.  (3)  Other  acids  and 
salts. 

Raisins  are  contained  in  Tinctura  Cardamomi  Composita 
and  Tinctura  Senn«. 

Action  and  Therapeutics. 

Raisins  are  used  as  sweetening  agents  and  are 
demulcent. 


GROUP  X. 

Vegetable  drugs  which  are  used  to  kill  parasites. 

Class  I.  Anthelmintics  for  the  various  species  of  Tape- 
worm. 

Male  fern,  Pomegranate  root  bark,  Cusso, 
Kamala. 

Class  II.  Anthelmintic  for  the  Roundworm  (Ascaris 
lumbricoides). 
Santonica. 

Class  III.  Anthelmintics  for  the  Threadworm  (Oxyuris 
vermicularis).  These  are  described  under  the  head  of 
astringents  (see  page  521). 

Class  IV.  Parasiticides  used  for  pediculi. 

Stavesacre,  Ficrotoxin. 
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Glass  I.  Anthelmintics  used  for  Tapeworms. 

MAI.E  FERN. 

Filix  Mas. — Male  Fern.  The  rhizome  with  the  per- 
sistent bases  of  the  petioles  of  Aspidium  filix-mas  (Nat.  Ord. 
Filices),  collected  late  in  autumn  ;  divested  of  its  scales,  roots, 
and  all  dead  portions,  and  carefully  dried  at  a  gentle  heat. 
Should  not  be  used  if  more  than  a  year  old.  Britain. 

Characters. — 3  to  6  or  more  in.  long.  The  rhizome 
f  to  1  in.  in  diameter,  entirely  covered  by  the  curved,  angular, 
dark  brown  bases  of  the  petioles,  and  thus  it  seems  larger 
than  it  is ;  brown  externally,  yellowish  white  or  brownish 
within.  Odour  feeble,  disagreeable.  Taste  sweetish  and  astrin- 
gent at  first,  subsequently  bitter  and  nauseous. 

Composition. — The  chief  constituents  are — (1)  Filicic 
acid,  a  colourless  crystalline  body,  said  to  be  the  active  prin- 
ciple. (2)  A  fixed  oil.  (3)  A  volatile  oil.  (4)  Tannic  and 
gallic  acids.    (5)  Eesins. 

Dose,  60  to  180  gfr.  powdered. 

Preparation, 

ISxtractum  Pilicis  Iiiquidum.  Synonym. — 
Oil  of  male  fern.  Male  fern  is  percolated  with  ether, 
which  is  then  evaporated,  and  an  oily  liquid  is  left, 
which  is  really  an  oleoresin. 

Dose,  15  to  30  m.  in  an  emulsion  with  mucilage 
of  acacia  or  tragacanth,  as  water  precipitates  the 
resin. 

Action  and  Theeapeutics. 

Male  fern  is  the  most  certain  anthelmintic  we  have 
for  the  common  tapeworm  and  the  bothriocephalus 
latus.  The  pharmacopcEial  dose  is  too  small, 
1  to  2  3  of  the  extract  is  a  usual  quantity  to  give. 
It  may  be  flavoured  with  ginger  or  peppermint.  The 
intestine  should  first  be  emptied  with  a  little  castor 
oil  to  ensure  the  worm  not  being  protected  by  food. 
Then  the  male  fern  should  be  administered,  and 
about  twelve  hours  afterwards  another  dose  of  castor 
oil  should  be  given  to  clear  away  the  dead  worm. 
Very  little  food  should  be  taken  during  the  treatment, 
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and  the  head  of  the  worm  should  be  carefully  searched 
for  in  the  motion. 

POMEORANATE  KOOT  BARK. 

Oranati  Radicis  Cortex. — Pomegranate  Eoot 
Bark.  The  dried  bark  of  the  root  of  Punica  granatum  (Nat. 
Ord.  MyrtacecB).    South  of  Europe. 

Chabacters. — Small  quills  or  fragments,  externally  yel- 
lowish grey,  wrinkled  or  cracked,  with  faint  longitudinal 
striae,  or  more  or  less  furrowed  with  corky  bands.  Internally 
yellow,  nearly  smooth.  Fracture  short.  Odourless.  Taste 
astringent. 

Composition. — The  chief  constituents  are — (1)  Pelletierine^ 
J  per  cent.,  a  colourless  crystalline  alkaloid.  (2)  Punico-tannic 
acid,  22  per  cent.  (3)  Isopelletierine  and  other  alkaloids. 

Incompatibles. — Alkalies,  lime  water,  metallic  salts, 
gelatine. 

Preparation^ 

Decoctum  G-ranati  Radicis. — 1  in  10. 
Dose,  2  to  ^  fl.  oz. 

Action  and  Therapeutics. 

The  bark  of  the  pomegranate  root  is  a  powerful 
astringent,  and  the  decoction  may  be  used  as  a 
gargle  for  a  sore  throat.  In  large  doses  it  is  emetic 
and  purgative.  It  is  believed  to  be  anthelmintic  for 
the  tapeworm.  It  is  usually  said  that  the  pelle- 
tierine  is  the  active  anthelmintic  principle ;  but 
according  to  some  the  tapeworm  is  not  killed,  but  is 
expelled  by  the  purgative  with  which  a  dose  of  the 
decoction  is  usually  followed.  Sulphate  of  pelletierine 
— a  thick,  oily  liquid,  dose  3-8  minims — and  the 
tannate,  a  solid,  dose  3-8  grains — are  both  said  to  be 
very  efficient  for  killing  the  common  tapeworm. 

cusso. 

CUSSO.  Synonym. — Kousso.  The  dried  panicles, 
chiefly  of  the  female  flowers,  of  JSagenia  Abyssinica  (Nat. 
Ord.  EosacecB).  Abyssinia. 
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Characters. — In  compact  clusters  or  rolls  about  10  in. 
long,  or  in  small  brownish  or  reddish  fragments.  Odour  tea- 
like. Taste  bitter.  Separate  panicles,  branched,  zigzag,  with 
hairs  and  glands  on  them,  and  a  large  bract  at  the  base  of 
each  branch.  Flowers  numerous,  small,  shortly  stalked, 
unisexual,  male  brownish,  female  reddish.  Two  bracts  at  the 
base  of  each  flower.  Calyx  hairy,  veiny  ;  ten  segments  on 
two  alternating  whorls. 

Composition. — The  chief  constituents  are — (1)  Koussin, 
a  neutral  active  principle  soluble  in  alkalies.  (2)  Oil,  gum, 
tannic  acid  and  resin. 

Preparation, 

Infasum  Cusso. — \  oz.  in  4  5  of  boiling  water,  to 
be  drunk  without  straining. 
Dose,  4  fi.  oz. 

Action  and  Thekapeutics. 

Cusso  is  rarely  given  in  England,  but  is  used 
abroad  as  an  anthelmintic  for  all  species  of  tape- 
worm. 

KRinala.. — A  powder  which  consists  of  the  minute 

glands  and  hairs  from  the  surface  of  Mallotus  philippinensis 
(Nat.  Ord.  Ewphorhiacece).  India. 

Characters. — Fine,  granular,  mobile,  brick-red.  No 
odour.  Nearly  tasteless.  Solubility. — Even  boiling  water 
takes  up  hardly  anything.  Alcohol,  ether,  or  chloroform 
forms  deep  red  solutions. 

Composition. — The  chief  constituents  are — (1)  Kottlerin, 
a  neutral  principle.  (2)  A  resin.  (3)  Tannin.  (4)  Red  colour- 
ing matter. 

Dose,  30  to  120  gr.    Usually  given  with  tamarinds. 

Action  and  Thebapeutics. 

Kamala  is  an  anthelmintic.    It  will  kill  the 

TcBfiia  solium y  and  probably  also  the  Oxyuris  vermi- 
cularis  and  the  Ascaris  lumhricoides.  It  is  a  purga- 
tive.   It  is  not  much  used  in  England. 
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Class  II.  Anthelmintic  used  for  Xloundworm. 

SANTOJVICA. 

ISantoilica.  Synonym. — Worm-seed.  The  dried  un- 
expanded  flower  heads  or  capitula  of  Artemisia  maritima^ 
var.  StecJimanniana  (Nat.  Ord.  Composites).  Eussia. 

Characteks. — ^  in.  long,  oblong-ovoid,  obtuse,  pale 
greenish  brown,  nearly  smooth,  resembling  seeds  in  appearance, 
but  consisting  of  from  twelve  to  eighteen  imbricated  invo- 
lucral  scales,  with  a  broad,  thick,  yellowish -green  midrib,  en- 
closing three  to  five  somewhat  tubular  florets.  Odour,  if 
rubbed,  strong,  peculiar,  camphoraceous.  Taste  bitter,  cam- 
phoraceous. 

Composition. — The  chief  constituents  are — (1)  Santonin 
(q.v.).    (2)  A  volatile  oil. 
Dose,  10  to  60  gv. 

Saifttoiimiim.— Santonin  (C^^HigOg).  A  neutral  crys- 
talline principle  obtained  from  santonica. 

Source. — Boil  santonica  with  slaked  lime  and  water. 
Strain,  and  from  the  hot  fluid  precipitate  the  santonin  with 
hydrochloric  acid.  Wash  it  with  ammonia  and  water.  Dry. 
Decolourize  with  spirit  and  charcoal,  and  let  it  crystallize  out 
from  the  spirit. 

Characters. — Colourless,  flat,  glittering,  rhombic  prisms, 
turning  yellow  on  exposure  to  light.  Tasteless  or  feebly  bitter. 
Solubility. — Not  at  all  in  mineral  acids,  feebly  in  cold  water, 
easily  in  chloroform.    It  forms  santonates  with  alkalies. 

Dose,  1  to  4  gr.  (child),  2  to  6  gr.  (adult). 

Preparation. 
Trochisci  Santonini. — 1  gr.  in  each. 
Dose,  1  to  6  for  adults. 

Action. 

Santonin  is  anthelmintic,  killing  the  roundworm, 

Ascaris  lumhricoides^  and,  according  to  some  autho- 
rities, the  Oxyuris  vermicularis,  but  this  is  doubtful. 
It  has  no  action  on  tapeworms.  Santonin  is  absorbed 
as  sodium  santonate.  Medicinal  doses  will  usually 
cause  the  urine,  if  it  is  acid,  to  be  a  greenish -yellow 
or  saffron  colour,  and  if  it  is  alkaline  to  be  purplish 
red.    This  is  due  to  the  excretion  in  that  fluid  of 
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some  substance  resulting  from  the  changes  under- 
gone by  santonin  in  the  body.  It  is  slightly  diuretic. 
Often  even  small  doses  lead  to  xanthopsy— that 
is  to  say,  everything  the  patient  sees  has  a  yellow 
tint ;  probably  this  is  the  result  of  the  staining  of 
the  tissues  of  the  eye  yellow. 

Several  cases  of  fatal  poisoning  by  santonin  are 
on  record.  Cerebral  symptoms  are  very  prominent. 
Thus  convulsions,  accompanied  by  unconsciousness > 
trismus,  and  dilated  pupils  are  generally  present. 
The  surface  becomes  cold,  there  is  sweating,  there 
may  be  trembling,  the  pulse  and  respiration  become 
weaker  and  weaker,  and  death  takes  place  from 
cardiac  and  respiratory  failure » 

Thekapeutics. 

Santonin  is  used  solely  to  kill  intestinal  worms. 
The  dose  of  it  should  be  given  on  an  empty  stomach, 
and  should  be  followed  in  two  hours  by  a  purgative, 
such  as  calomel,  which  acts  on  the  small  intestine,, 
for  this  is  the  part  inhabited  by  the  worms  killed  by 
santonin.  It  is  certainly  very  efficacious  for  the 
Ascaris  lumbricoides.  The  lozenge  is  not  to  be  recom- 
mended, for  it  may  not  dissolve,  and  then  will 
probably  fail  to  kill  the  worm.  A  good  way  to  give 
santonin  'ffi  to  suspend  it  and  castor  oil  in  mucilage 
flavoured  with  peppermint.  As  already  mentioned, 
probably  it  has  no  effect  on  the  Oxyuris  vermicularis 
when  given  by  the  mouth,  but  a  suppository  made 
with  oil  of  theobroma,  and  containing  4  grains  of 
santonin,  is  said  to  kill  this  parasite. 

Class  IV.  Parasiticides  used  for  Pediculi. 

STAVES  ACRE. 

StapMsag^riaB  Semina.— Stavesacre  Seeds.  The 
dried  ripe  seeds  of  Del;phinium  s.ta;phisagria  (Nat.  Ord.  Banun^ 
culacece). 

0  O 
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Charactees. — Irregularly  triangular  or  obscurely  quad- 
rangular, arched,  blackish  brown  when  fresh,  but  becoming 
dull  greyish  brown  by  keeping.  Testa  wrinkled  and  deeply 
pitted,  nucleus  soft,  whitish  and  oily.  No  marked  odour. 
Taste  nauseous,  bitter  and  acrid. 

Composition. — The  chief  constituents  are — (1)  A  fixed 
oil.  (2)  A  very  poisonous  alkaloid,  delphine,  acting  like  aconi- 
tine.    (3)  Other  alkaloids. 

Preparation. 

Ungnientum  Staphisagrise. — Crushed  seeds,  1  ; 
benzoated  lard,  2. 

Action  and  Thebapeutics. 

Stavesacre  is  only  used  as  a  parasiticide  to  kill 
pediculi.  The  affected  part  is  rubbed  with  the  oint- 
ment, which  in  the  case  of  pediculi  vestimentorum 
is  allowed  to  soak,  day  and  night,  into  the  garments 
next  to  the  skin,  for  the  parasite  inhabits  them. 

FICROTOXIN. 

Picrotoxiimm.— Picrotoxin  (Cj^HigOe).   A  neutral 

principle  obtained  from  the  seeds  of  Anamirta  panicidata, 
Indian  berry  or  fish-berry,  the  fruit  of  which  is  known  as 
Cocculus  indicus  (Nat.  Ord.  Menispermacece).  India. 

SouECE.—  Obtained  by  exhaustion  with  alcohol,  evapora- 
tion, and  purification. 

Characters. — Colourless  shining  prisms  with  an  intensely 
bitter  taste.  Solubility. — 1  in  330  of  cold,  1  in  55  of  boiling, 
water.  Freely  in  ether,  not  in  oil.  It  does  not  form  salts. 
Probably  commercial  picrotoxin  is  a  mixture  of  several 
l)odies. 

Dose,  ^  to     grr.  in  a  pill. 

Action. 

External. — Picrotoxin  is  very  destructive  to  lower 
forms  of  life,  and  is  therefore  antiparasitic. 

Internal. — It  is  a  powerful  poison,  causing  con- 
vulsions, hyperpyrexia,  and  stimulation  of  the  respi- 
ratory centre,    Its  mode  of  action  is  unknown. 
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Theeapeutics. 

External. — An  ointment  of  80  gr.  of  the  seeds 
to  1  oz.  of  lard  has  been  applied  to  the  scalp  to  kill 
pediculi.  It  must  be  employed  with  caution,  for 
this  strong  poison  can  be  absorbed  if  the  skin  be 
broken.    It  is  an  expensive  ointment. 

Internal. — Picrotoxin  is  used  empirically  to 
check  the  night  sweating  of  phthisis.  A  single  dose 
should  be  given  in  the  evening.  Its  action  is  uncer- 
tain, but  sometimes  it  succeeds.  Epilepsy  and  many 
other  diseases  have  been  treated  with  it,  but  there  is 
no  evidence  that  it  has  benefited  them.  Lamellae, 
each  containing  of  a  grain,  are  prepared  for  sub- 
cutaneous injection.  One  should  be  dissolved  in  a 
few  minims  of  water  immediately  before  use. 


GROUP  XI. 

Vegetable  drugs  apparently  having"  only  a  diuretic 
action. 

Uva  Ursi,  Scoparium,  Triticum. 
UVA  URSI. 

llvse  Ursi  Folia.  Synonyms. — Bearberry  leaves. 
The  dried  leaves  of  Arctostaphylos  uva-ursi  (Nat.  Ord.  Eri- 
cacece).  Britain. 

Characters. — Very  shortly  stalked,  obovate  or  spathu- 
late,  coriaceous,  J  to  ^  in.  long.  Upper  surface  smooth  and 
shining  ;  under  paler,  minutely  reticulated.  Margin  entire 
and  slightly  revolute.  Odour  tea-like  when  powdered.  Taste 
very  astringent.  Resembling  Uva  Ursi. — Senna  (see  p.  442) 
and  buchu  (see  p.  513). 

Composition. — The  chief  constituents  are — (1)  Arhutin 
(C24H320,4),  a  bitter  crystalline  glucoside  yielding  glucose, 
hydroquinone,  and  methyl-hydroquinone.  (2)  Ericolin,  a 
bitter  crystalline  glucoside.  (3)  tjrson,  a  tasteless  neutral 
body.    (4)  Tannic  and  gallic  acids,  33  per  cent. 

Incompatibles. — Iron,  lead  and  silver  salts,  alkaloids,  and 
gelatine. 
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Preparation. 

Infusum  Uvse  Ursi. — 1  in  20. 
Dose,  1  to  2  fl.  oz. 

Action. 

Uva  Ursi  is  a  well-marked  diuretic,  and  is 
astringent  and  disinfectant  to  the  urinary  mucous 
membrane.  Its  disinfectant  action  is  probably  due 
to  the  decomposition  of  the  arbutin  into  glucose  and 
hydroquinone,  for  after  Uva  Ursi  is  given  hydro- 
quinone  is  found  in  the  urine,  and  it  is  a  very  energetic 
antiseptic.  This  decomposition  must  take  place  in 
the  kidneys,  for  hydroquinone  is  a  powerful  poison. 
Against  this  being  the  reason  of  the  disinfectant 
action  of  Uva  Ursi,  it  is  urged  that  giving  arbutin 
does  not  disinfect  the  urine  ;  but  others  deny  this, 
and  the  probability  is  that  the  first-mentioned  view 
is  correct.  Arbutin  itself  is  a  powerful  diuretic. 
The  urine  may  be  a  pale  greenish  to  dark  greenish- 
brown  colour.  Hydroquinone  is  also  found  in  the 
urine  in  carbolic  acid  poisoning  (see  p.  293).  The 
astringent  action  of  Uva  Ursi  on  the  urinary  tract 
is  usually  ascribed  to  the  gallic  and  tannic  acids, 
but  as  these  are  not  remote  astringents  this  is  most 
likely  wrong. 

Therapeutics. 

Uva  Ursi  is  given  to  disinfect  the  urine  in  the 
same  class  of  cases  as  buchu — that  is  to  say,  in 
pyelitis,  cystitis,  and  gonorrhoea. 

BROOM. 

Scoparii  Cacumina.— Broom  Tops.  The  fresh 
and  dried  tops  of  Cytisus  scoparius  (Nat.  Ord.  Leguminosce). 
Indigenous. 

Characters. — Branched,  straight,  dark  green,  nearly 
smooth,  tough  twigs,  with  live  wing-like  angles.  Occasionally 
with  leaves  attached.  Taste  bitter  and  nauseous.  When 
bruised  gives  a  peculiar  odour. 


BEOOM 


565 


Composition  The  chief  constituents  are — (1)  Scoparin 

(CgiHgsOjo),  a  yellow,  crystalline,  neutral  principle,  which  is 
diuretic.  (2)  Sparteine  (Ci^K^qN^),  an  oily,  liquid,  volatile 
alkaloid ;  it  also  is  said  to  be  diuretic. 

Preparations. 

1.  Decoctum  Scoparii. — Dried  broom  tops,  1 ; 
water,  20. 

Dose,  2  to  4  il.  oz. 

2.  Succus  Scoparii. — Juice  of  the  fresh  broom 
tops,  3 ;  rectified  spirit,  1. 

Dose,  1  to  2  il.  dr. 

Action. 

Broom  has  no  external  action,  and  very  little 
beyond  the  fact  that  it  is  diuretic  is  known  about  its 
internal  action.  Sparteine  increases  the  force  of  the 
heart  like  digitalis,  but  it  is  not  nearly  so  certain  in 
its  action.  Both  it  and  scoparin  are  said  to  be  the 
diuretic  principles  of  broom. 

Thekapeutics. 

Broom  is  a  very  useful  diuretic.  It  is  usually 
given  in  combination  with  other  diuretics  in  cases  of 
dropsy  from  heart  disease  or  interstitial  nephritis. 
If  there  is  acute  renal  inflammation  it  should  not 
be  prescribed.  Sparteine  has  been  tried  (best  given 
as  the  sulphate,  dose  1-4  gr.)  in  mitral  disease,  but  it 
is  certainly  not  so  valuable  as  digitalis. 

Triticum.— (Not  official.)  The  underground  stems  of 
Triticum  repens,  couch-grass,  or  dog-grass. 

Preparation  (Brit.  Pharm.  Conference). 
Hxtractum  Tritici  Liquidum. 
Dose,  1  to  6  fl.  dr. 

Action  and  Theeapeutics. 

It  is  diuretic,  and  is  used  as  a  sedative  in  inflam- 
mation of  the  genito- urinary  mucous  membrane. 
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GROUP  XII. 

Vegetable  drugs  acting  locally  on  nnstriped 
muscle,  especially  that  of  the  uterus. 

This  group  contains  only  Ergot. 
EROOT. 

Ergota.— Ergot.  The  sclerotium  (compact  mycelium 
or  spawn)  of  Claviceps  purpurea  (Nat.  Ord.  Fungi),  growing 
between  the  pales  of  and  replacing  the  grain  of  Secale  cereaUy 
the  common  rye  (Nat.  Ord.  Graminacece) .  Spain  and 
Russia. 

Ergot  is  no  part  of  the  rye  grain,  which  completely  dis- 
appears as  the  ergot  develops. 

Characters.— Subcylindrioal,  tapering  at  both  ends, 
curved,  ^  to  in.  long.  Longitudinally  furrowed  on  both 
sides,  especially  the  concave,  often  cracked.  Dark  violet- 
purple  without,  pinkish  white  within.  Fracture  short. 
Odour  peculiar,  disagreeable.    Taste  mawkish,  rancid. 

Composition. — The  chief  constituents  are — (1)  Sphace- 
liyiic  acid,  a  non-nitrogenous  unstable  body  insoluble  in  water, 
soluble  in  alcohol.  Its  alkaline  salts  are  soluble  in  water, 
but  readily  decomposed.  It  produces  tonic  contractions  of 
the  uterus  and  contracts  the  blood-vessels.  (2)  Cornutine^ 
an  alkaloid  insoluble  in  water.  It  produces  rythmic 
contractions  of  the  uterus  exactly  like  those  which 
occur  naturally.  The  so-called  sclerotinic  acid  which  can  be 
extracted  from  ergot  is  really  a  mixture  of  sphacelinic  acid 
and  cornutine.  (3)  Ergotinic  acid,  a  glucoside.  (4)  Ergo- 
tinine.  (5)  A  fixed  oil,  30  per  cent.  (6)  Trimethylamine,  to 
which  the  odour  is  due.  (7)  Tannin.  Many  other  bodies 
are  said  to  have  been  found  in  ergot,  but  those  given  are 
believed  to  be  the  more  important ;  the  composition  of  ergot 
is  not  yet  certainly  made  out. 

Dose,  20  to  30  gr. 

Preparations. 

1.  Extractum  ErgotsD  Liquidum.— Aqueous 

with  spirit  added. 

Dose  15  to  30  m. 

2.  Ergotinum. — Ergotin.  (Synonym. — Bonjean'a 
ergotine.)  Evaporate  the  liquid  extract  to  a  syrup,, 
cool,,  mix  with  spirit,  filter  and  evaporate. 

Pose,  2  to  5  gr. 
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3.  Injectio  Ergotini   Hypodermica. — Ergo- 
tinum,  1  ;  camphor  water,  2. 

Dose,  3  to  10  m.  hypodermicajly*    Does  not 
keep  long.    Must  be  made  as  required. 

4.  Infusum  Erg-otae. — 1  in  40. 
Dose,  1  to  2  fl.  oz, 

5.  Tinctura  Ergotas. — Ergot,  1 ;  proof  spirit,  4. 
Dose,  5  to  30  m. 

Discs  or  lamellae  (not  .official),  each  containing  ^  of  a 
grain  of  ergotin,  are  prepared  for  subcutaneous  injection. 
One  should  be  dissolved  in  a  few  minims  of  warm  water 
immediately  before  use. 

It  is  said  that  ammonia  is  the  best  solvent  for  the  active 
principles  of  ergot.  The  Brit.  Pharm.  Conference  gives  the 
following:  Tinctura  Ergotce  Ammoniata. — Ergot,  10  oz. ;  aro- 
matic spirit  of  ammonia,  1  pint.  Dose,  10  to  60  ni.  As  th-e 
solubility  and  stability  of  the  constituents  vary,  many  believe 
it  is  best  to  give  the  powdered  drug,  using  specimens  not  more 
than  a  year  old. 

Action, 

External. — None. 

Internal.  —  Gastro-intestinal  tract.  —  The  un- 
striped  muscle  of  the  intestine  is  stimulated  by- 
ergot,  and  this  leads  to  greatly  increased  peristaltic 
movements,  sometimes  strong  enough  to  cause  re- 
laxation of  the  bowels.  The  vessels  of  the  intestine 
are  constricted,  in  part  because  of  the  contraction 
of  their  own  muscular  fibres,  and  in  part  because  of 
the  contraction  of  those  of  the  intestinal  muscular 
coat.    The  result  is  that  the  intestine  is  blanched. 

Blood, — The  active  principles  of  ergot  are  readily 
absorbed,  but  they  are  not  known  to  produce  any 
effect  on  the  blood. 

Heart. — The  activity  of  the  heart  muscle  is  de- 
pressed by  ergot ;  therefore  the  rate  of  the  pulse  falls, 
and  consequently  at  first  the  blood-pressure  falls. 

Vessels. — But  the  fall  of  blood-pressure  is  soon 
followed  by  a  great  rise,  and  this  is  due  to  the 
general  contraction  of  the  arteries  all  over  the  body ; 
they  can,  in  some  parts,  be  seen  to  become  smaller. 
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The  veins  are  contracted  to  a  less  extent.  This 
vascular  contraction  does  not  take  place  if  the  spinal 
cord  is  destroyed,  from  which  it  is  fair  to  infer  that 
it  is  due  to  the  action  of  ergot  on  the  vaso-motor 
centres  in  the  cord.  Because  it  contracts  the  arterioles 
it  is  haemostatic.  If  the  ergot  be  taken  for  a  long  time, 
the  contraction  of  the  arteries  leads  to  gangrene  of 
various  parts  of  the  body,  and  this  was  a  prominent 
symptom  of  ergotinism  (chronic  poisoning  by 
ergot)  which  used  to  be  seen  in  the  very  poor  who 
could  get  no  better  food  than  rye  infested  with 
Claviceps  purpurea.  Enormous  single  doses  of  ergot 
appear  to  paralyse  the  vaso-motor  centres,  and  then 
the  blood-pressure  falls  from  vascular  dilatation  and 
cardiac  depression. 

Nervous  System. — Medicinal  doses,  or  even  an 
enormous  single  dose,  very  rarely  affect  the  nervous 
system,  but  if  ergot  be  taken  for  a  long  time,  a  pecu- 
liar train  of  symptoms  sets  in  ;  they  constituted  the 
second  variety  of  chronic  ergotism  in  the  days  when 
diseased  bread  was  eaten.  The  sufferer  first  com- 
plained of  itching  and  tingling,  and  a  sensation  of 
insects  running  over  the  skin  ;  this  was  followed  by 
numbness  and  local  ansesthesia.  These  symptoms 
first  appeared  in  the  hands  and  feet,  but  spread  over 
the  whole  body.  They  were  followed  by  tonic  con- 
tractions of  various  muscles,  especially  those  of  the 
extremities.  The  muscular  power  was  lessened,  and 
the  gait  was  staggering.  Later  on  there  was  dimi- 
nution of  sensation.  Dimness  of  vision  and  loss  of 
hearing  were  sometimes  present.  This  variety  of 
ergotism  was  usually  accompanied  by  vomiting  and 
diarrhoea.  Death  occurred  from  asphyxia,  due  to 
spasm  and  weakness  of  the  respiratory  muscles. 

Uterus. — Ergot  powerfully  excites  the  pregnant 
uterus  of  women  and  the  lower  animals  to  contract 
and  expel  its  contents.  It  is  therefore  called  an 
ecbolic.    It  is  not  decided  whether  this  effect  is  due 
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to  the  action  of  the  drug  on  the  organ  itself  or  on 
the  spinal  centres.  Ergot  has  very  little  power  to 
cause  contraction  of  the  unimpregnated  uterus. 

The  flow  of  urine,  of  saliva,  of  sweat,  and  of 
milk  is  diminished  by  ergot,  probably  because  of  the 
general  vascular  constriction. 

Therapeutics. 

The  chief  use  of  ergot  is  to  cause  efficient  con- 
traction of  the  uterus  after  labour,  and  so  to  diminish 
the  risk  of  post-partum  haemorrhage.  If  there  is 
any  likelihood  of  profuse  bleeding  it  should  be  given 
subcutaneously,  so  that  it  may  act  rapidly. 

Ergot  should  be  administered  cautiously  before 
the  child  is  expelled,  for  the  contractions  produced 
by  it  not  only  gradually  become  more  severe,  but 
more  prolonged,  so  that  ultimately  the  uterus 
remains  tightly  contracted  for  several  minutes  ;  this 
is,  of  course,  dangerous  to  the  life  of  the  child,  and 
if  the  resistance  be  very  great,  may  lead  to  rupture 
of  the  uterus. 

This  drug  has  often  been  given  as  a  haemostatic 
in  haemoptysis  and  other  haemorrhages  from  different 
parts  of  the  body.  Some  authors  claim  great  success. 
Frequently  it  fails,  and  unless  it  quite  closes  the 
bleeding  vessel  it  is  likely  that  it  may,  by  the  general 
rise  of  blood-pressure,  do  more  harm  than  good.  It 
is  difficult  to  gauge  its  value,  for  so  many  haemor- 
rhages will  stop  even  if  no  drugs  are  given. 

It  has  been  used  to  check  the  night  sweats  of 
phthisis,  and  as  an  antigalactogogue. 

It  is  often  desirable  to  combine  the  liquid  extract 
of  ergot  with  perchloride  of  iron.  Because  of  the 
tannin  in  the  ergot  an  inky  mixture  results,  but  this 
may  be  clarified  by  the  addition  of  a  little  dilute 
phosphoric  acid,  and  the  taste  may  be  covered  with 
chloroform  water. 
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GROUP  XIII. 
Colcliicum. 

The  sole  value  of  this  drug  is  that  it  is  a  specific  for  gout 

Colcliici  Cormus.— Colchicum  Corm.  The  fresh 
corm  of  Colchicum  autumnale  (Nat.  Ord.  Liliacece),  collected 
about  the  end  of  June ;  and  the  same  stripped  of  its  coats, 
sliced  transversely,  and  dried  at  a  temperature  not  exceeding 
150°  F.  Britain. 

Characters. — Fresh  corm  IJ  in.  long,  1  in.  broad, 
conical,  flattened  on  one  side,  rounded  on  the  other ;  outer 
coat  thin,  brown,  membranous,  inner  coat  reddish  yellow. 
Internally  white,  solid,  yielding  milky  juice  of  bitter  taste 
and  disagreeable  odour.  Dried  slices  xo  s  thick,  yel- 
lowish at  circumference,  indented  one  side,  convex  the  other, 
and  thus  reniform  in  outline.  Surfaces  firm,  whitish,  amy- 
laceous.   Fracture  short.    Odour  none.    Taste  bitter. 

Composition  The  chief  constituents  are — (1)  Colchicinet 

the  active  alkaloid,  yellowish,  micro-crystalline,  soluble  in 
"water  and  alcohol,  but  changed  by  most  acids  into  colchiceine. 

(2)  Veratrine  {see  p.  404),  in  traces  combined  with  gallic  acid, 

(3)  A  fixed  oil.    (4)  Starch,  sugar,  gum. 

Incompatibles. — All  astringent  preparations,  tincture  of 
iodine,  and  tincture  of  guaiacum. 

Dose,  2  to  8  gr.  in  powder  in  cachets. 

Preparations, 

1.  Extractum  ColcMci. — 25  of  the  fresh  corm 

in  1. 

Dose,  I  to  2  gr. 

2.  Extractum  Colchici  Aceticum. — 18  of  the 

fresh  corm  in  1. 

Dose,  i  to  2  gv. 

3.  Vinum  Colchici. — Dried  corm,  1 ;  sherry,  5, 
Dose,  10  to  30  m. 

Colchici  Semina.— The  seeds  of  Colchicum  autum- 
nale, collected  when  fully  ripe  about  the  end  of  July,  and 
carefully  dried. 

Characters. — ^  in.  in  diameter,  subglobular,  pointed  at 
hilum,  reddish  brown,  rough,  very  hard  and  difiicult  to  powder. 
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Odour  none.  Taste  bitter,  acrid.  Resembling  colchicum  seeds, 
— Black  mustard  seeds  (see  p.  474). 

Composition. — The  chief  constituents  are — (1)  The  same 
as  of  the  corm,  but  the  proportion  of  the  active  alkaloid  colchi- 
cine is  larger.  (2)  A  volatile  oil  in  addition.' 

Preparation, 

Tinctura     Colchici    Seminum. — Colchicum 
seeds,  1  ;  proof  spirit,  8. 
Dose,  10  to  30  m. 

Action. 

External. — When  applied  to  the  skin  colchicum 
acts  as  an  irritant,  causing  hyperaemia  and  smarting, 
and  the  dust  inhaled  gives  rise  to  sneezing. 

Internal. — Gastro-intestinal  tract, — In  moderate 
medicinal  doses  colchicum  produces  no  effect  on 
most  persons  beyond  slightly  increasing  the  secre- 
tion of  bile,  but  with  others  it  causes  loss  of  appetite, 
and  a  little  purging,  nausea,  and  colic.  In  larger 
doses  it  gives  rise,  in  all  persons,  to  great  abdominal 
pain,  vomiting,  and  profuse  diarrhoea  with  the 
passage  of  blood.  It  is  in  fact  a  powerful  gastro- 
intestinal irritant.  There  is  also  great  prostration, 
the  pulse  becomes  small,  rapid,  and  thready,  the 
skin  cold  and  bedewed  with  sweat,  and  the  respira- 
tion slow ;  death  is  due  to  collapse.  It  is  ex- 
tremely probable  that  these  results  are  not  owing 
to  any  action  of  colchicine  on  the  heart  or  respira- 
tion, but  that  they  are  merely  the  consequence  of  the 
severe  gastro-enteritis,  which,  it  is  well  known,  will 
cause  fatal  collapse.  These  effects  are  produced  if 
colchicine  is  injected  subcutaneously,  a  circumstance 
which  shows  that  this  alkaloid  is  an  active  principle 
of  colchicum,  and  that  it  is  excreted  into  the  intestine. 
It  is  a  curious  fact  that  after  a  certain  point  increas- 
ing the  quantity  does  not  lead  to  an  increase  of  the 
symptoms. 

Nervous  system, — Medicinal  doses  have  no  effect. 
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Even  a  fatal  dose  does  not  impair  consciousness.  In 
frogs  the  reflex  excitability  of  the  cord  is  at  first 
increased  by  large  doses,  and  hence  there  may  be 
convulsions.  In  mammals  these  do  not  take  place, 
but  in  all  animals  ultimately  the  spinal  motor 
centres  are  powerfully  depressed,  and  the  creature 
is  paralysed.  Motor  nerves  and  muscles  are  un- 
affected.   Sensory  nerves  are  somewhat  depressed. 

Kidneys, — The  most  discordant  statements  have 
been  made  about  the^  action  of  colchicum  on  the 
urine,  but  it  has  not  been  definitely  shown  that 
either  the  quantity  or  composition  is  altered.  After 
death  by  poisoning,  the  alkaloid  is  found  in  the  blood 
and  in  most  of  the  organs  of  the  body. 

Therapeutics. 

Colchicum  is  hardly  ever  used  except  for  gout. 
Given  during  the  attack,  it  most  markedly  relieves 
the  pain  ;  in  smaller  doses  given  between  the  attacks 
it  diminishes  their  severity.  It  is  often  very  useful 
for  dyspepsia,  eczema,  headache,  neuritis,  conjunc- 
tivitis, bronchitis,  and  other  conditions  which,  when 
occurring  in  those  suffering  from  gout,  are  probably 
related  to  it.  It  is  a  true  specific ;  how  it  acts  is 
not  known.  Occasionally  it  is  combined  with  other 
cholagogues,  especially  if  it  is  desired  to  give  these 
remedies  to  a  person  who  is  the  subject  of  gout.  If 
any  symptoms  of  gastric  or  intestinal  irritation  ap- 
pear, its  use  must  be  discontinued  for  a  time.  The 
seeds  are  said  to  be  more  active  than  the  corm. 
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GROUP  XIV. 

Three  Stearoptenes. 

All  are  antiseptic  (two  very  powerfully  so),  and  two  at 
least,  and  probably  all  three,  are  local  anaestlietics. 

Camphor,  Thymol,  IVEenthol. 

CAJflPHOR. 

Campliora.. — CjoHjgO.  A  stearoptene  obtained  from 
the  wood  of  Cinnamomum  camphora  (Nat.  Ord.  Laurinece), 
Imported  in  the  crude  state  and  purified  by  sublimation. 
East  Indies,  China  and  Japan. 

Source.  —The  wood  of  the  tree  is  submitted  to  distillation, 
and  the  distilled  product  on  cooling  deposits  crystals  of  cam- 
phor, which  are  purified  by  pressure  and  sublimation. 

Characters. — Solid,  colourless,  translucent,  crystalline 
masses  ;  if  large  they  are  fissured.  Tough,  but  readily  powdered 
if  mixed  with  alcohol,  ether,  or  chloroform.  Odour  powerful, 
characteristic.  Taste  pungent,  bitter,  followed  by  a  sensation 
of  cold.  Floats  on  water.  Sp.  gr.  0-99.  Burns  readily  with 
a  bright  smoky  flame.  Volatilizes  slowly  at  ordinary  tempera- 
tures. Sublimes  entirely  when  heated.  Solubility. — 1  in  700 
of  water,  1  in  2  of  oil  of  turpentine,  1  in  4  of  olive  oil,  readily 
in  milk,  ether,  spirit,  or  chloroform.  When  triturated  with 
either  chloral  hydrate,  carbolic  acid,  or  thymol  it  forms  a  thick 
liquid. 

Composition.— It  is  oxidized  terebene.  It  is  often  called 
laurel  camphor.  All  camphors  or  stearoptenes  are  oxida- 
tion products  of  hydrocarbons  which  contain  10  atoms  of 
carbon  (terpenes),  and  constitute  the  greater  part  of  volatile 
oils,  of  which  terebene  or  oil  of  turpentine  (C,oHjg)  is  best 
known.  Isomeric  with  the  terpene  of  oil  of  turpentine  we 
have  terpenes  of  oil  of  lavender,  oil  of  peppermint,  oil  of 
chamomile,  oil  of  caraway,  oil  of  cloves,  &c.  Menthol  (CjoHjoO) 
(see  p.  577)  is  a  camphor  or  stearoptene  derived  from  the  terpene 
(C10H20)  called  diamylene.  Borneo  camphor  {see  p.  477)  — 
which  is  often  in  commerce  substituted  for  the  official  camphor, 
is  derived  from  Dryobalanops  aromatica,  and  is  known  from 
the  official  variety  by  sinking  in  water — is  CjoH^gO ;  that  is  to 
say,  an  oxidized  product  of  the  terpene  called  camphene  or 
menthene,  C,oHi8  (existing  in  peppermint  oil).  Thymol 
and  caruol  or  carvol  (see  pp.  495,  499,  576),  CigH,^0,  are 
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stearoptenes  or  camphors,  the  result  of  oxidation  of  the  terpene 
cymol,  C,oH,4. 

Dose,  1  to  5  gr. 

Preparations. 

^  1.  Aqua  CamphorsB.  —  Made  by  maceration. 

Contains  J  gr.  to  §j. 

Dose,  1  to  2  fl.  oz. 

2.  Linimentum  Camphorse.— Camphor,  1 ;  olive 
oil,  4. 

3.  Linimentum  Camphorse  Compositum. — 

Camphor,  20 ;  strong  solution  of  ammonia,  40  ;  oil  of 
lavender,  1  ;  spirit,  120. 

4.  Spiritus  Camphorae.— Camphor,  1*;  rectified 
spirit,  10. 

Dose,  10  to  30  m.  In  milk  or  on  sugar,  as  water 
precipitates  the  camphor. 

5.  Tinctura  Camphorse  Composita,  see  Opium, 
p.  314. 

Camphor  is  contained  in  the  following  liniments  :  Aconiti, 
Belladonna,  Chloroformi,  Hydrargyri,  Opii,  Saponis,  Sinapis 
Compositum,  Terebinthinse,  and  Terebinthinas  Aceticum ;  and 
in  Unguentum  Hydrargyri  Compositum. 

Action. 

External. — Camphor,  although  not  a  volatile  oil, 
acts  very  much  like  one.  Thus  it  is  a  direct  cuta- 
neous stimulant,  dilating  the  vessels  of  the  skin,  and 
at  first  causing  a  sensation  of  warmth,  but  subse- 
quently a  slight  degree  of  local  anaesthesia.  It  is  a 
feeble  antiseptic. 

Internal. — Gastro-intestinal  tract, — In  the  sto- 
mach it  is  mildly  stimulant,  dilating  the  vessels, 
increasing  the  flow  of  gastric  juice  and  the  peri- 
stalsis. Hence  it  is  stomachic  and  carminative. 
It  has  a  slight  reflex  stimulating  effect  on  the 
heart.  In  medicinal  doses  it  has  little  action  on  the 
intestines. 

Circulation, — It  quickly  enters  the  blood  both 
from  the  skin  and  the  intestine,  and  is  said  to  in- 
crease the  number  of  leucocytes  in  that  fluid.  To 
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a  slight  extent  the  heart  is  excited  directly  by  it  in 
addition  to  the  reflex  stimulation  just  mentioned. 

Bespiration. — Probably  some  camphor  is  excreted 
by  the  bronchial  mucous  membrane,  the  vascu- 
larity and  secretion  of  which  it  consequently  stimu- 
lates. It  has  the  reputation  of  being  a  feeble  expec- 
torant. 

Skin, — It  is  a  mild  diaphoretic.  This  effect  is 
believed  to  be  due  to  the  action  of  the  drug  on 
the  central  nervous  system.  Probably  some  of  the 
camphor  is  excreted  by  the  skin,  for  the  sweat  may 
smell  of  it. 

Nervous  .  system,  — Di&ereni  people  are  differ- 
ently susceptible  to  the  effects  of  camphor.  Five  to 
ten  grains  will  in  some  persons  produce  a  feeling  of 
exhilaration,  or  in  others  a  sense  of  comfort  and  quiet- 
ness. Larger  doses  cause  great  excitement,  giddiness, 
a  slow  pulse,  and  ultimately  headache,  burning  pains 
in  the  stomach,  faintness,  confusion  of  ideas, 
delirium,  violent  convulsions,  insensibility,  a  small 
feeble  pulse,  and  finally  death  from  collapse.  It  is  a 
mild  antipyretic. 

Sexual  organs. — Camphor  is  reputed  to  be  an 
I     aphrodisiac,  but  this  is  probably  incorrect. 

Kidneys. — It  is  not  excreted  as  camphor,  but  as 
complex  substances,  one  of  which  is  campho-gly curie 
acid. 

Therapeutics. 
External. — Its  stimulating  effects  make  camphor 
a  favourite  ingredient  of  many  liniments.  It  is 
constantly  rubbed  into  the  skin  in  some  form  or 
another  as  a  mild  irritant  or  counter-irritant  in,  for 
example,  chronic  rheumatism,  chronic  inflammatory 
indurations,  and  the  slighter  chest  complaints  of 
children ;  and  also  in  myalgia,  neuralgia,  lumbago, 
and  sciatica,  in  which  cases,  because  of  its  property 
of  causing  local  ansesthesia,  it  relieves  pain.    In  addi- 
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tion  to  the  pharmacopoeial  preparations,  a  Chlorofor- 
mum  Camphorse  (camphor,  2  parts,  dissolved  in 
chloroform,  1  part)  may  be  used.  The  liquid  pre- 
parations with  chloral,  carbolic  acid,  and  thymol  are 
excellent  local  anodynes  for  neuralgia,  and  may  be 
dropped  into  a  tooth  to  relieve  toothache. 

Internal.— Camphor  is  used  as  a  carminative, 
especially  in  neurotic  subjects.  It  is  a  common 
remedy  for  a  cold  in  the  head,  and  is  probably  bene- 
ficial on  account  of  its  stimulation  of  the  circulation 
and  its  slight  antipyretic  and  diaphoretic  effects. 
Many  expectorant  mixtures  contain  camphor.  It 
has  been  given  as  an  antispasmodic  in  hysteria 
and  allied  conditions,  and  some  state  that  it  is  of 
use  in  cholera. 

Thymol. — CjoHj^O.  A  stearoptene  obtained  from  the 
volatile  oils  of  Thymus  vulgaris  (Nat.  Or d.  Labiates),  Britain  ; 
Monarda  punctata  (Nat.  Ord.  Labiatce),  Britsim;  and  Carum 
Ajowan  (Nat.  Ord.  Umbelliferce) ,  Asia.    {See  pp.  495,  573.) 

Source. — Saponify  the  oils  with  caustic  soda,  and  treat 
the  soap  thus  formed  with  hydrochloric  acid  ;  or  it  is  made 
by  distillation  of  the  oil  and  exposing  the  portion  that  first 
distils  over  to  a  low  temperature. 

Characters. — Large,  oblique,  prismatic  crystals.  Odour 
of  thyme.  Taste  pungent,  aromatic.  Solubility. — 1  in  1,500 
of  cold  water,  1  in  190  of  glycerine,  1  in  2  of  olive  oil.  Freely 
in  alcohol,  ether,  or  chloroform. 

Dose,  ^  to  2  gr.  as  a  pill. 

Action  and  Therapeutics. 

Thymol  is  a  more  powerful  antiseptic  than  car- 
bolic acid.  It  has  been  used  in  antiseptic  surgery 
for  dressing  wounds.  A  saturated  solution  of  thymol 
gauze,  and  thymol  ointment  are  employed.  It 
is  non-irritating.  It  has  considerable  antiparasitic 
powers,  and  solutions  in  alcohol  or  ether  (1  in  15) 
have  been  used  in  ringworm.   A  solution  in  glycerine 
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(1  in  200)  has  been  recommended  for  sore  throats. 
A  little  alcohol  is  very  useful  for  facilitating  the 
aqueous  solution  of  thymol. 

Thymol  in  large  doses  has  been  given  as  an 
anthelmintic  for  Anchylostoma  duodenale. 

Menttiol.— C,oH2oO.  A  stearoptene  obtained  by  cooling 
the  oil  distilled  from  the  fresh  herb  of  Mentha  piperita  (Britain) 
and  Mentha  arvensis,  vars.  piperascens  et  glabrata  (Nat.  Ord. 
Lahiatce)  (Japan)  {see  p.  573). 

Characters. — In  fused  crystalline  masses  or  as  colourless 
acicular  crystals,  moist  from  adhering  oil.  Odour  as  of  pep- 
permint. Taste  of  peppermint ;  the  subsequent  coldness  on 
inhalation  of  air  is  well  marked.  Its  melting-point  should 
not  exceed  110°  F.  Solubility. — Very  sparingly  in  water  or 
glycerine,  5  in  1  of  rectified  spirit,  solution  neutral,  4  in  1  of 
chloroform,  1  in  4  of  olive  oil. 

Impurities. — Glass  and  sulphate  of  magnesium. 

Dose,  i  to  2  gr. 

Preparation. 
Emplastrum  Menthol. — Menthol,  2;  yellow 
wax,  1 ;  resin,  7. 

Action  and  Thebapeutics. 

Menthol  is  chiefly  employed  externally,  for  it  pro- 
duces local  anaesthesia,  a  feeling  of  coldness  and 
numbness,  and  thereby  alleviates  the  pain  of  neu- 
ralgia, especially  if  it  involves  a  superficial  nerve.  It 
is  very  efficacious  in  some  cases.  The  solid  menthol 
may  be  drawn  along  the  skin,  or  a  spirituous  solu- 
tion may  be  painted  on,  or  the  plaster  may  be  applied. 
If  this  is  used  it  should  be  spread  on  thin  rubber  cloth 
or  hat  lining,  as  it  soaks  through  calico  and  linen. 
In  the  summer  the  pharmacopoeial  plaster  is  too 
fluid,  and  more  wax  should  be  added.  A  solution 
of  100  gr.  heated  in  a  test-tube  containing  half  an 
ounce  of  oleic  acid  is  an  excellent  preparation,  and  a 
very  good  liniment  is  formed  of  menthol,  3  pts. ; 
chloroform,  4  pts.  ;   olive   oil,  9  pts.    The  local 
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application  of  menthol  often  relieves  itching.  Men- 
thol has  been  applied  locally  to  carious  teeth,  and 
has  been  inhaled  with  advantage  in  asthma.  It 
is  readily  volatilised  by  the  addition  of  hot  water. 
Solutions  of  it  have  been  painted  on  the  throat  in 
diphtheria.  Its  internal  administration  has  been 
abandoned  as  useless.  It  is  a  powerful  antiseptic. 
Menthol  should  be  preserved  in  closed  tin  boxes. 


GROUP  XV. 

Vegetable   drugs   acting  in  virtue  of  important 
acids  they  contain. 

Iiemon  juice  (citric  acid),  Benzoin  (benzoic  acid), 
Laurocerasi  Folia  (hydrocyanic  acid),  Chrysarobinum 

(chrysophanic  acid). 

JLEMON. 

Liimonis  Cortex.— Lemon  Peel.  The  outer  part  of 
the  rind  of  the  fresh  fruit  of  Citrus  limonum  (Nat.  Ord.  Buta- 
cece).    South  Europe. 

Characters.—  Thin,  pale  yellow  pieces,  rough  on  the  outer 
surface  from  the  presence  of  glands  containing  the  oil ;  inner 
surface  has  a  little  of  the  inner  white  rind  attached.  Fragrant 
odour  ;  bitter  aromatic  taste. 

CoMPOsiTioiT. — The  chief  constituents  are — (1)  The  offi- 
cial Oleum  Limonis  (see  below).  (2)  A  bitter  principle,  hes- 
peridin. 

Preparation. 
Tinctura   laimonis. — Lemon  peel,   1 ;  proof 
spirit,  8. 

Dose,  I  to  2  fl.  dr. 

Lemon  peel  is  contained  in  Infusum  Aurantii  Compositum 
and  Infusum  Gentianae  Compositum. 

Oleum  Ivimoiftis.— The  volatile  oil  (C,oH,6)  of  Citrus 
limonum.    It  is  said  to  consist  of  two  isomeric  oils. 
Source. — Obtained  by  expression. 

Characters. — It  is  pale  yellow,  fragrant,  warm,  and  bitter. 
Sp.  gr.  0-858. 
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Oil  of  lemon  is  contained  in  Linimentum  Potassii  lodidi 
cum  Sapone,  Mistura  Olei  Eicini,  and  Spiritus  Ammonice 
Aromaticus. 

Dose,  1  to  4  m. 

Action  and  Theeapeutics. 

The  same  as  those  of  orange.  The  oil  applied 
externally  is  rubefacient. 

L<iiiionis  Succus.— Lemon  Juice.  The  freshly  ex- 
pressed juice  of  the  ripe  fruit  of  Citrus  limonum. 

Chaeacters.— A  pale  yellow,  slightly  turbid  liquid.  Taste 
acid.  Odour  of  lemons.  One  fluid  ounce  contains  about  40  gr. 
of  citric  acid,  and  therefore  neutralizes  57  gr.  of  bicarbonate 
of  potassium,  48  of  bicarbonate  of  sodium,  or  30  of  carbonate 
of  ammonium.  It  decomposes  on  keeping,  but  may  be  pre 
served  by  the  addition  of  10  per  cent,  of  alcohol. 

Composition. — Lemon  juice  contains  citric  acid  (HgCgH^OJ 
both  free  and  combined  to  form  potassium  and  other  salts. 
Also  malic  acid  (H3C4H3O5)  and  phosphoric  acid. 

Dose,  ^  to  4  fl.  oz. 

Preparations, 

1.  Syrupus  laimonis. — Boiling  lemon  juice, 
1  pint ;  fresh  lemon  peel,  2  oz. ;  refined  sugar,  2J  lbs. 

Dose,  I  to  2  il.  dr. 

2.  Acidum  Citricum,  see  p.  241. 

Action  and  Theeapeutics. 

Lemon  juice  is  used  to  relieve  thirst,  and  to 
make  effervescing  mixtures  and  drinks.  Its  action  in 
the  body  is  the  same  as  that  of  citric  acid  {see  p.  241). 
Three  or  four  ounces  of  lemon  juice  daily  is  of  great 
benefit  in  scurvy.  Why  this  is  so  we  do  not  know 
for  certain.  Lemon  juice  is  probably  more  ef!ica- 
cious  than  citric  acid. 

BENZOIN. 

Benzoinum.— Benzoin.  Synonym. — Gum  Benjamin. 

A  balsamic  resin  obtained  by  incisions  into  the  bark  of  Styrax 
benzoin  and  other  species  of  Styrax  (Nat.  Ord.  Styracece). 
Siam  and  Sumatra. 

pp  2 
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Characters. — Masses  of  tears  loosely  agglutinated,  but 
generally  closely  compacted  by  a  deep  brown  translucent  sub- 
stance. Tears  vary  in  size  up  to  an  inch  or  more  ;  on  break- 
ing they  either  show  an  opaque  milk-white  or  a  reddish-brown 
appearance.  Benzoin  is  very  brittle,  and  easily  softens  by 
the  heat  of  the  mouth.  Little  taste.  Odour  balsamic.  Gives  o& 
on  heat  fumes  of  benzoic  acid.  Solubility. — 1  in  5  of  spirit. 
Easily  in  ether  or  potash. 

Composition  The  chief  constituents  are — (1)  Benzoic 

acid  (see  below),  12  to  20  per  cent.  (2)  Cinnamic  acid 
(CoHjO^),  a  trace.    (3)  Eesins.    (4)  Volatile  oil. 

Preparations. 

1.  Adeps  Eenzoatus, — Benzoin,  1 ;  prepared 
lard,  50. 

2.  Tinctnra  Benzoini  Composita.  Synonym. 
— Friar's  balsam.  Benzoin,  8  ;  prepared  storax,  6  ;  bal- 
sam of  tolu,  2  ;  Socotrine  aloes,  IJ  ;  spirit,  80. 

Dose,  f  to  1  fl.  dr. 

3.  Unguentum  Simplex.— Adeps  benzoatus,  1^ ; 
white  wax,  1  ;  almond  oil,  If. 

Benzoin  is  also  contained  in  Unguentum  Cetacei  (1  in  55). 

Acidum  Benzoicmn.— Benzoic  Acid.  HC^H^Oj. 

SouECE. — From  benzoin  by  sublimation. 

Charactees. — Light  feathery  almost  colourless  flexible 
crystalline  plates  or  needles.  Solubility. — 1  in  400  of  cold 
water,  1  in  12  of  boiling  water,  readily  in  solutions  of  alkalies. 
Phosphate  of  sodium  or  borax  aids  its  solution  in  water.  It 
sublimes  on  heat. 

Dose,  10  to  15  gfr. 

Preparations. 

1.  Trochisci  Acidi  Benzoic!. — J  gr.  in  each. 
Bose,  1  to  5. 

2.  Tinctnra  Camphorse  Composita. — 2  gr. 

of  benzoic  acid  to  §j  (see  Opium,  p.  314). 

3.  Tinctnra  Opii  Ammoniata.— 9  gr.  of  ben- 
zoic acid  to  §j  {see  Opium,  p.  314). 

Ammoiiii  Benzoas.— NH4C7H3O2. 

Source.— Dissolve  benzoic  acid  in  ammonia  and  water, 
and  evaporate. 

Chaeactebs. — Colourless  laminar  crystals,  with  odour  of 
benzoic  acid.    Solubility. —  1  in  6  of  water,  1  in  18  of  spirit. 
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Incompatibles. — Persalts  of  iron,  Liquor  Potassse,  and 
acids. 

Dose,  10  to  20  gv. 

8odii  Benzoas.— NaC;H502. 

SouKCB. — Add  carbonate  of  sodium  to  a  solution  of  ben- 
zoic acid,  and  crystallize. 

Characters. — A  crystalline  or  amorphous  white  powder. 
Odour  faintly  benzoic.  Taste  sweetish,  alkaline.  Solubility. 
— Easily  in  water,  1  in  24  of  spirit. 

Dose,  10  to  30  g^r. 

Action. 

As  far  as  is  known,  the  action  of  benzoic  acid, 
its  salts,  and  benzoin,  is  the  same.  We  shall  there- 
fore only  here  describe  the  actions  of  benzoic  acid. 

External. — Benzoic  acid  is  a  powerful  antiseptic. 
The  growth  of  many  forms  of  bacteria  is  completely 
inhibited  by  a  solution  of  1  in  1000.  In  a  concen- 
trated form  it  is  a  stimulant  and  irritant  when 
applied  to  the  skin. 

Internal. — The  only  fact  about  the  internal 
action  of  benzoic  acid  that  has  been  worked  out 
is  that  when  it  is  given  by  the  mouth,  hippnric 
acid  appears  in  the  urine.  This  happens  by  com- 
bination with  a  molecule  of  glycocoll,  C7H6O2  4- 
C2H5NO2  =  C9H9NO3  (hippuric  acid)  +  H2O.  The 
source  of  the  glycocoll  is  not  known.  The  con- 
version probably  takes  place  in  the  kidneys,  for 
after  giving  large  doses  of  benzoic  acid  it  alone  can 
be  found  in  the  blood,  and  if  the  renal  arteries  are 
tied  no  hippuric  acid  is  formed,  but  if  only  the  ureters 
are  tied  it  is  formed.  Also  benzoic  acid  has  been 
successfully  converted  into  hippuric  acid  by  passing 
blood  containing  benzoic  acid,  but  no  glycocoll, 
slowly  through  the  kidneys  removed  directly  after 
death.  Hippuric  acid  has  been  found  in  the  urine 
of  new-born  children  when  benzoic  acid  has  been 
given  to  the  mother  shortly  before  delivery.  If  hip- 
puric acid  is  given  by  the  mouth  benzoic  acid  is 
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found  in  the  blood,  but  hippuric  reappears  in  the 
urine.  The  hippuric  acid  in  the  urine  renders  alka- 
line urine  acid,  and  it  stimulates  and  disinfects  the 
urinary  mucous  membrane.  Occasionally  succinic 
as  well  as  hippuric  acid  appears  in  the  urine. 

Benzoic  acid  or  some  derivative  of  it  is  probably 
excreted  in  the  bronchial  secretion,  for  the  bronchial 
mucous  membrane  is  stimulated  by  the  administra- 
tion of  benzoic  acid,  the  mucus  being  increased  in 
quantity  and  disinfected.  The  acid  is  therefore 
expectorant.  The  same  effects  are  brought  about  if 
the  vapour  of  benzoic  acid  is  inhaled. 

It  is  said  also  to  be  excreted  by  the  skin  and 
salivary  glands,  and  thereby  to  increase  their  activity. 
It  is  slightly  diuretic. 

Benzoic  acid  and  its  salts  are  antipyretic,  and  it 
is  stated  that  they  are  even  more  powerful  than 
salicylic  acid.  How  they  produce  a  fall  of  tempera- 
ture is  not  known.  Metabolism  is  believed  to  be 
generally  increased. 

Thebapeutics. 

External. — Lint  soaked  in  the  compound  tincture 
is  a  very  favourite  dressing  for  wounds  and  sores  of 
all  sorts.  Its  chief  advantage  is  the  antiseptic  power 
it  possesses.    Its  stimulating  effect  is  also  valuable. 

Internal. — Lungs. — Benzoin,  benzoic  acid  and 
its  compounds  are  very  commonly  employed  as 
stimulating  disinfecting  expectorants  in  cases  of 
bronchitis  or  phthisis  in  which  the  expectoration  is 
foul  and  scanty.  The  vapour  from  a  mixture  of  a 
pint  of  water  at  140°  F.  and  a  fluid  drachm  of  com- 
pound tincture  of  benzoin  is  often  inhaled  for  bron- 
chitis and  laryngitis. 

Urinary  organs. — Benzoic  acid  is  a  most  valu- 
able drug  for  acidifying  the  alkaline  decomposing 
urine  which  is  formed  in  pyelitis  and  cystitis,  and  for 
stimulating  and  disinfecting  the  urinary  tract  in  the 
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same  conditions.  Benzoate  of  ammonium  is  so  much 
more  soluble  than  benzoic  acid  that  it  is  to  be  pre- 
ferred to  it.  Spirit  of  chloroform  covers  the  taste. 
It  may  with  advantage  be  combined  with  urinary 
sedatives,  as  tincture  of  hyoscyamus. 

CHERRY  I.AURJEJL. 

JLaurocerasi  Folia.— Cherry  Laurel  Leaves.  The 
fresh  leaves  of  Prunus  laurocerasus  (Nat.  Ord.  Bosacece). 

Chabactbes. — Thick,  coriaceous,  on  short  strong  petioles. 
Oblong  or  ovate,  5  to  7  in.  long,  tapering  towards  each  end, 
recurved  at  the  apex,  distantly  but  sharply  serrated,  dark 
green,  smooth  and  shining  above,  pale  beneath.  Prominent 
midrib  with,  on  either  side  of  it,  at  the  base,  one  or  two  glan- 
dular depressions.  Inodorous  except  on  bruising,  when  they 
emit  a  ratafia-like  odour. 

Composition. — The  chief  constituents  are — (1)  Lauro- 
cerasin,  a  glucoside;  it  is  a  compound  of  amygdalin  and 
amygdalic  acid.  (2)  Emulsin,  By  the  same  changes  as  is 
the  case  with  bitter  almonds  (see  p.  548),  in  the  presence  of 
moisture,  an  oil,  prussic  acid,  and  glucose  are  formed. 

Preparation, 

Aqua  Iiaurocerasi. — Made  by  distillation,  and 
standardized  by  adding  either  water  or  hydrocyanic 
acid  till  the  strength  of  the  distillate  is  O'l  per  cent,  of 
real  hydrocyanic  acid.  That  is  to  say,  the  relative 
strength  of  Acidum  Hydrocyanicum  Dilutum  and  Aqua 
Laurocerasi  is  as  20  to  1. 

Incompatible s. — Metallic  salts. 

Dose,  J  to  2  fl.  dr.  (note  the  dose). 

Action  and  Theeapeutics. 

Aqua  Laurocerasi  is  not  often  employed,  for, 
wing  to  the  volatihzation  of  the  prussic  acid,  its 
strength  is  inconstant.    Its  actions  are  the  same  as 
those  of  dilute  hydrocyanic  acid  {see  p.  305).    It  is 
given  as  a  flavouring  agent. 

OOA  POWDER. 

Chry sarobinum. — Chry sarobin.  Synonyms,— Goa 
powder,  Araroba  powder.    The  medullary  matter  (according 
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to  the  pharmacopoeia),  but  it  is  really  a  concretion  found  in 
fissures  in  the  stem  and  branches  of  Andira  araroba  (Nat. 
Ord.  Leguminosce),  dried  and  powdered,  containing  about  80 
per  cent,  of  pure  chrysarobin  (incorrectly  called  chrysophanic 
acid),  which  as  the  drug  is  kept  becomes  oxidized  into  chryso- 
phanic acid.  Chrysarobin  being  really  a  constituent  of 
Goa  or  Araroba  powder,  the  pharmacopoeial  use  of  these 
names  for  it  has  led  to  confusion. 

Characters. — A  light  brownish-yellow  minutely  crystal- 
line powder,  tasteless  and  inodorous.  Solubility. — Very  spar- 
ingly in  water,  and  sparingly  in  spirit. 

Composition. — The  chief  constituent  is  chrysarobin. 
Synonyms. — Rhein,  Chrysophan  (see  p.  420).  G^Jl^^O^.  In 
the  fresh  plant  it  probably  exists  as  a  glucoside,  but  this  is 
slowly  oxidized  into  chrysophanic  acid  (CioHgOj)  and  glucose. 

Dose,  ^  to  I  gr. 

Fre^iaration, 

UngTientum  Chrysarobini.— Chrysarobin,  1  ; 
benzoated  lard,  24. 

Action. 

External. — It  is  a  powerful  irritant  to  the  skin, 
which  it  stains  yellowish  brown.  Linen  is  stained 
the  same  colour.  (The  stain  may  be  removed  by  a 
weak  solution  of  caustic  soda  or  chlorinated  lime.) 
It  is  antiparasitic. 

Internal. — It  is  cathartic  and  very  irritating  to 
the  stomach  and  bowels,  causing  vomiting  and  purg- 
ing. It  is  excreted  by  the  kidneys,  and  stains  the 
urine  yellow. 

Thebapeutics. 

It  is  used  as  an  antiparasitic  in  ringworm,  and 
to  excite  healthy  inflammation  in  chronic  cutaneous 
diseases,  especially  psoriasis  and  acne  rosacea.  It 
has  also  been  given  internally  for  skin  diseases,  but 
as  it  is  so  irritating  this  practice  is  not  advisable. 
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Veg-etable  drug's  only  used  as  flavouring^  agfents. 
Rose  petals,  Treacle,  Sug^ar,  Mulberry. 

ROISE:  PETAI.S. 

Itosee  OallicsB  Petala,— Eed  Kose  Petals.  The 
fresh  and  dried  unexpanded  petals  of  Bosa  gallica  (Nat.  Ord. 
Bosacece).  Britain. 

Characters. — Little  cone-shaped  masses  or  separate 
petals  ;  purplish  red,  velvety.  Odour  fragrant,  roseate.  Taste 
bitterish,  feebly  acid,  and  astringent. 

Composition. — The  chief  constituents  are — (1)  Oleum 
BoscB,  a  volatile  oil  present  in  minute  quantities.  It  consists 
of  an  aromatic  elaeoptene  and  rose  camphor.  (2)  Tannic  and 
gallic  acids. 

Preparations. 

1.  Confectio  "Rossq  Gallicse. — Fresh  petals,  1; 
sugar,  3. 

Dose,  30  to  60  gr. 

2.  Infusum  Hossb  Acidum. — Dried  petals,  1 ; 
dilute  sulphuric  acid,  J  ;  water,  40. 

Dose,  1  to  2  fl.  oz. 

3.  Syrupus  Kosae  Gallicse. — Dried  petals,  1 
syrup,  17J. 

Dose,  1  fl.  dr. 

Ros»B  Centiioliee  Petala.  Synonym. — Cabbage 
or  damask  rose  petals.  The  fresh  fully  expanded  petals  of 
Bosa  centifolia  (Nat.  Ord.  Bosacece).  Britain. 

Characters. — Large,  thin,  delicate.  Odour  very  fragrant. 
Taste  sweetish  bitter,  and  faintly  astringent.  Odour  and 
taste  readily  imparted  to  water. 

Preparation. 
Aqua  Hosee. — Eose  water.    Distilled  from  equal 
weights  of  rose  petals  and  water. 
Dose,  1  to  2  fl.  oz. 

Bose  water  is  contained  in  Mistura  Ferri  Composita 
and  Trochisci  Bismuthi. 

Action  and  Theeapeutics. 

The  preparations  of  rose  petals  are  pleasant 
vehicles.    The  infusion  is  mildly  astringent. 
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HIPS. 

RossB  CaninsB  Fructws.— Fruit  of  the  Dog-rose. 
The  ripe  fruit  of  Bosa  canina  and  other  species  (Nat.  Ord. 
BosacecB).  Britain. 

Characters. — About  1  in.  long,  ovoid,  scarlet,  shining, 
smooth.    No  odour.    Taste  sweet,  subacid. 

Composition.  —  The  chief  constituents  are — (1)  Malic 
acid.  (2)  Citric  acid.  (3)  Tannic  acid.  (4)  Sugar.  (5)  A 
volatile  oil. 

Preparation, 
Confectio  Rosse  Caninse. — Hips,  1 ;  sugar,  3. 

Action  and  Thebapeutics. 
This  confection  is  used  as  a  basis  for  pills. 

TBEACI.E. 

Tlieriaca. — Treacle,  the  uncrystallized  residue  of  the 
refining  of  sugar. 

Treacle  is  contained  in  many  pills  and  in  Tinctura 
Chloroformi  et  Morphinae. 

Action  and  Thekapeutics. 

Treacle  is  used  as  a  flavouring  agent.  It  is 
slightly  demulcent  and  laxative. 

SUOAR. 

Saccharum  Purificatum,  —  Kefined  Sugar. 
fif2/won2/m.— Cane  sugar.  C^2^i2'fln. 

Preparation. 
Syrupus. — 1  in  1^  of  water  with  the  aid  of  heat. 

Action  and  Therapeutics. 
Sugar  is  used  as  a  sweetening  agent,  and  in  Liquor 
Calcis  Saccharatus  to  increase  the  solubility  of  the 
lime. 

MUIiBERRY  JUICE. 

Mori  Siiccus. — The  juice  of  the  ripe  fruit  of  Morus 
fvigra  (Nat.  Ord.  Urticacece).  Britain. 
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Characters. — Well  known. 

Composition.— The  chief  constituents  are— (1)  Grape 
sugar.    (2)  Malic  acid. 

Preparation, 
Syrupus  Mori.— Mulberry  juice,  1  pint ;  sugar, 
2J  lbs. ;  spirit,  2J  §. 

Bose,  1  to  2  fil.  dr. 

Action  and  Thebapeutics. 
Mulberries  are  used  as  a  colouring  and  flavouring 
agent. 


GROUP  XVII. 

Vegetable  drug's  used  only  as  colouring  agents. 
Saffron,  Red  Sandal-wood. 

SAFFRON. 

Crocus. — Saffron.    The  dried  stigmas  and  top  of  the 

style  of  Crocus  sativus  (Nat.  Ord.  Iridacece).  Spain. 

Characters. — Each  portion,  about  1  in.  long,  consists 
of  three  thread-like,  orange-red  stigmas,  thickened  and  tubular 
above,  notched  at  the  extremities,  and  united  below  to  the 
top  of  the  yellow  style.  Flexible,  unctuous  to  touch.  Odour 
strong,  aromatic.  Taste  bitter,  aromatic.  Kubbed  on  the 
finger  leaves  an  intense  yellow  stain.  Colours  warm  water 
orange  yellow.  Pressed  between  filter-paper  should  leave  no 
oily  stain. 

Composition. — The  chief  constituents   are — (1)  Poly- 
chroite  or  Crocin^  an  orange-red  glucoside.    (2)  A  volatile  oil. 
Impurities. — Marigold,  saffron  petals,  chalk,  oil,  &c. 

Preparation, 
Tinctura  Croci. — Crocus,  1 ;  spirit,  20. 
Bose,  I  to  2  fl.  dr. 

Tinctura  Croci  is  contained  in  Decoctum  Aloes  Composi- 
tum,  Pilula  Aloes  et  Myrrhs,  Pulvis  Cretae  Aromaticus,  Tinc- 
tura Cinchonse  Composita,  Tinctura  Opii  Ammoniata,  and 
Tinctura  Bhei. 

Action  and  Thebapeutics. 

Saffron  is  only  used  to  colour  preparations. 
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BEI>  SA]\I>AL.-WOOI>. 

Pterocarpi  liignum.— Ked  sandal-wood.  The 
sliced  or  rasped  heart-wood  of  Pterocarpus  santalinus  (Nat. 
Ord.  Leguminoscs).  Ceylon. 

Characters. — Dense,  heavy  billets ;  dark  brown  exter- 
nally, internally  deep  blood-red.  Chips  deep  reddish  brown. 
Besembling  sandal-wood. — Logwood,  which  is  less  dense. 

Composition. — The  chief  constituent  is  a  blood-red  crys- 
talline principle,  santalic  acid  or  santalin. 

Sandal-wood  is  contained  in  Tinctura  Lavandulae  Com- 
posita. 

Action  and  Thekapeutics. 
Sandal-wood  is  used  to  colour  preparations. 


GROUP  XVIII. 

Vegetable  substances  whose  action  is  mechanical. 
Cotton  Wool,  Collodion,  Oil  of  Theobroma,  Quillaia, 
Mastich,  Gutta  percha,  Flour,  Starch, 
Yeast,  Lycopodium. 

COTTON  WOOJL. 

Oossyi>mm.— Cotton  Wool.  The  hairs  of  the  seeds 
of  Gossypium  barbadense  (Nat.  Ord.  Malvacece),  and  of  other 
species  of  Gossypium,  from  which  the  fatty  matters  and  all 
foreign  impurities  have  been  removed.  This  is  commonly 
called  '  Absorbent  Cotton  Wool.'  Ordinary  cotton  wool  is 
called  '  Non-Absorbent.'    It  contains  10  per  cent,  of  fixed  oil. 

From  gossypium  is  made — 

Pyroxylin. — Dinitrocellulose  C6Hg(N02)205.  Gossy- 
pium is  immersed  in  a  mixture  of  sulphuric  and  nitric  acids, 
and  then  drained  and  dried.  Soluble  in  ether  and  in  rectified 
spirit.  Leaves  no  residue  when  exploded  by  heat.  Gun 
cotton  is  Trinitrocellulose  CgH7(N02)305. 

Preparations. 

1.  CoUodium. — Pyroxylin,  1;  dissolved  in  ether, 
36  ;  and  rectified  spirit,  12. 

2.  CoUodium  Flexile. — CoUodium,  48  ;  Canada 
balsam,  2  ;  castor  oil,  1. 

3.  CoUodium  Vesicans.  —  Pyroxylin,  1 ;  dis- 
solved in  Liquor  Epispasticus,  20. 
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Action  and  Therapeutics. 

The  use  of  cotton  wool  is  well  known. 

Pyroxylin  is  only  used  to  make  collodion. 

Collodion,  when  painted  on  the  skin,  rapidly 
dries  from  evaporation  of  the  ether,  and  covers  the 
skin  with  a  thin  protective  film.  Collodium  Flexile 
has  the  same  properties,  but  it  does  not  crack,  as 
collodion  often  does.  These  preparations  are  pro- 
tective to  small  wounds,  and  are  used  after  slight 
operations.  If  the  end  of  the  urethra  or  prepuce  is 
at  night  closed  with  collodion,  nocturnal  incontinence 
may  sometimes  be  cured. 

Oil.  OF  THEOBROMA. 

Oleum  Theobromatis.  Synonym. — Cacao  butter. 

A  concrete  oil  obtained  by  expression  and  beat  from  tbe 
ground  seeds  of  Theobroma  cacao  (Nat.  Ord.  SterculiacecB). 
Growing  in  Demerara  and  Mexico.  Cbocolate  is  prepared 
from  the  roasted  kernels  of  these  seeds  by  the  addition  of 
sugar  and  vanilla.  Cocoa  is  prepared  from  them  by  partly 
removing  the  oil  of  theobroma  by  pressure  and  then  roasting 
and  grinding  the  kernels. 

Characters. — Is  of  the  consistency  of  tallow ;  yellowish, 
with  chocolate-like  odour.  Taste  bland  and  agreeable.  Frac- 
ture clean.  Does  not  become  rancid  on  exposure  to  air. 
Melts  at  86°  to  95°  F. 

Composition. — The  chief  Constituents  are — (1)  Stearin, 
(2)  A  little  olein.    (3)  An  alkaloid,  theobromine  (C7H8N4O2). 

Oil  of  theobroma  is  contained  in  Suppositoria  Acidi 
Tannici,  Hydrargyri,  lodof  ormi,  Morphinae,  Plumbi  Composita. 

Action  and  Thekapeutics. 
It  is  only  used  to  make  suppositories. 

Quillaia.  —  (Not  official.)  Synonyms,  —  Panama 
woods ;  Soap  bark. 

Source. — The  inner  bark  of  the  tree  Quillaia  saponaria. 
It  imparts  a  soapy  character  to  cold  water,  and  has  been 
much  used  to  diffuse  oily  liquids  through  water. 

Composition. — The  chief  constituent  is  saponin,  gluco- 
side  (see  p.  407). 
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Preparation  (Brit.  Pharm.  Conference). 
Tinctura  Q^illaise. — Bark,  1 ;  proof  spirit,  10. 
Dose,  20  to  60  m. 

Uses. 

The  tincture  of  quillaia  has,  on  account  of  its 
soapy  nature,  been  used  to  aid  the  diffusion  of  in- 
soluble oils. 

MASTICH. 

Ma^Sticlie* — A  concrete  resinous  exudation  obtained 
by  incision  into  the  bark  of  the  stem  and  large  branches  of 
Pistacia  lentiscus  (Nat.  Ord.  Anacardiacece).    From  Scio. 

Characters. — Small,  irregular,  yellowish  tears,  glassy, 
brittle;  ductile  when  chewed.  Resembling  mastich. — Acacia, 
which  is  larger,  rougher,  and  more  opaque. 

Composition. — The  chief  constituent  is  a  resin. 

Action  and  Therapeutics. 
Only  used  as  a  temporary  stopping  for  teeth. 

OUTTA  PERCHA. 

Outta  Perclia, — The  concrete  juice  of  Dichopsis 
gutta  and  other  trees  of  the  same  order  (Nat.  Ord.  Sapotacece). 

Characters. — Light  brown,  tough,  flexible,  plastic  at  a 
temperature  above  120°  F.  Solubility. — Not  at  all  in  water, 
alcohol,  alkalies,  or  acids.  Almost  entirely  in  chloroform. 
Entirely  in  oil  of  turpentine,  carbon  disulphide,  or  benzol. 

Preparation, 
Liquor  Gutta  Percha. — Guttapercha,  1;  chloro- 
form, 8;  carbonate  of  lead,  1.  Decant. 
Liquor  Gutta  Percha  is  contained  in  Charta  Sinapis. 

Uses. 

Gutta  percha  is  used  in  making  splints. 

FI.OUR. 

Farina  Tritici.— Wheaten  Flour.  The  grain  of 
wheat,  Triticum  sativum  (Nat.  Ord.  Graminacece) ,  ground  and 
sifted. 

Composition. — The  chief  constituents  are  starch,  gluten, 
gum,  sugar,  mucilage,  salts,  and  water. 
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Action  and  Thebapeutics. 
Flour  is  used  in  the  form  of  Mica  Panis  (bread 
crumbs)  as  a  basis  for  pills,  in  Cataplasma  Carbonis, 
and  to  make  Cataplasma  Fermenti. 

STARCH. 

Amylum.— Starch.  The  starch  prepared  from  the 
grains  of  wheat,  Triticum  sativum ;  maize,  Zea  mays ;  rice, 
Oryza  sativa  (Nat.  Ord.  Graminacece). 

Characters. — Well  known. 

Preparations, 

1.  Glycerinum  Amyli. — Starch,  1;  glycerine, 

8  ;  water,  3. 

2.  Mucilag-o  Amyli. — Starch,  1 ;  water,  40. 
Triturate  and  boil. 

Starch  is  contained  in  Pulvis  Tragacanthaa  Compositus. 

Glycerine  of  Starch  is  contained  in  Suppositoria  Acidi 
Carbolici  cum  Sapone,  Acidi  Tannici  cum  Sapone,  and  Mor- 
phinae  cum  Sapone. 

Mucilage  of  Starch  is  contained  in  all  the  Enemata  except 
that  of  Asafoetida. 

Action  and  Thekapeutics. 

Starch  is  chiefly  employed  for  its  mechanical  pro- 
perties, on  account  of  which  it  is  used  as  a  basis  for 
dusting  powders  and  insufflations.  The  glycerine  is 
a  basis  for  suppositories  ;  the  mucilage  is  a  basis  for 
ointments,  and  may  be  used  to  suspend  insoluble 
powders  or  oils. 

YEAST. 

Cerevisiae  Fermentum. — Beer  yeast.  The  fer- 
ment obtained  in  brewing  beer,  and  produced  by  Saccharomyces 
(Torula)  cerevisice  (Nat.  Ord.  Fungi). 

Characters. — Viscid,  semi-fluid,  frothy,  exhibiting  under 
the  microscope  numerous  roundish  or  oval  cells  or  filaments 
composed  of  cells.    Odour  peculiar.    Taste  bitter. 

Dose,  ^  to  1  fl.  oz. 

Preparation. 
Cataplasma  Fermenti. — Yeast,   3 ;  water  at 
100°  F.,  3  ;  flour,  7.    Place  by  the  fire  till  it  rises. 
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Action  and  Theeapeutics. 

A  yeast  poultice  has  been  applied  to  sloughing 
sores  and  ulcers,  but  it  is  rarely  used. 

L<ycopo€lium.  —  (Not  official.)  Club-moss  Spores. 
The  spores  of  common  club-moss,  Lycopodiiim  clavatum. 

Characters. — A  fine,  mobile,  pale  yellow  powder.  Odour 
and  taste,  none. 

Action  and  Therapeutics. 

As  lycopodium  has  a  great  power  of  absorbing 
oils  and  oleo-resins,  it  is  excellent  for  forming  these 
into  pills,  especially  as  it  protects  hygroscopic  sub- 
stances, for  it  is  powerfully  repellent  to  water.  It  is 
useful  as  a  dusting  powder,  and  also  as  a  basis  for 
insufflations. 


GROUP  XIX. 

Vegetable  substances  wbose  action  is  not  known. 

Gnaiacum,  Fareira,  Sarsaparilla,  Sassafras,  Bael 
fruit,  Hemidesmus,  Oleum  Gynocardise. 

OUAIACUM  WOOI>. 

Ouaiaci  Lig-num.  Synonym.— Lignum  vitse.  The 
heart-wood  of  Guaiacum  officinale  or  of  Guaiacum  sanctum 
(Nat.  Ord.  Zygophyllece).  Imported  from  the  West  Indies, 
and  reduced  to  the  form  of  chips,  raspings,  or  shavings. 

Characters. — Chips,  raspings,  or  shavings  of  a  dark 
greenish  brown.  Taste  acrid  and  aromatic.  Odour,  if  rubbed 
or  heated,  faintly  aromatic. 

Composition. — The  chief  constituent  is  the  resin,  20  to 
25  per  cent.  (q.v.). 

Guaiacum  wood  is  contained  in  Decoctum  Sarsse  Compo- 
:^tum. 

Ouaiaci  Resina. — Guaiacum  Eesin.  The  resin  ob- 
tained from  the  stem  of  Giiaiacum  officinale  or  of  Guaiacum 
sanctum  by  natural  exudation  or  by  heat. 

Characters. — Usually  in  large  masses  containing  frag- 
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ments  of  bark  and  wood,  occasionally  in  roundish  tears.  Sur- 
face brown  or  greenish  brown,  covered,  after  exposure,  with  a 
greenish  powder.  Fracture  clean  and  glassy.  Odour  balsamic. 
When  chewed  gives  acrid  sensation  in  the  throat.  A  spiritous 
solution  strikes  a  clear  blue  colour  when  applied  to  the  inner 
surface  of  a  potato  (fresh  protoplasm),  or  when  treated  with 
tincture  of  iron.  Guaiacum  resin  on  dry  distillation  yields 
amongst  other  substances  cresol  and  guaiacol,  also  found  in 
creasote  {see  pp.  289  and  594).  Besembling  guaiacum  resin. 
— Myrrh,  scammony,  benzoin,  aloes,  and  resin,  but  these  have 
no  green  tinge. 

Composition. — The  chief  constituents  are  three  resins — 
Guaiaconic  acid,  CigH^oO^  (70  per  cent.)  ;  guaiac  acid,  resem- 
bling benzoic  acid  ;  and  guaiaretic  acid.  These  are  insoluble 
in  water,  soluble  in  alkalies,  but  precipitated  on  neutralization. 

Incompatibles. — Mineral  acids,  spirit  of  nitrous  ether. 

Dose,  10  to  30  gr. 

Prejparations. 

1.  Mistura  Guaiaci. — Guaiacum  resin,  2  ;  sugar, 
2 ;  gum  acacia,  1  (to  suspend  the  resin)  ;  cinnamon 
water,  80.    (The  resin  very  quickly  falls.) 

Dose,  I  to  2  fl.  oz. 

2.  Tinctura  Guaiaci  Ammoniata. — Guaiacum 
resin,  1 ;  aromatic  spirit  of  ammonia,  5.  As  the  resin 
is  precipitated  on  dilution  of  the  ammonia  it  must  be 
suspended  by  adding  mucilage  or  yolk  of  egg. 

Dose,  J  to  1  fl.  dr. 

3.  Filula  Hydrargfyri  SubcMoridi  Com- 
posita. — 1  in  2J  {see  p.  195). 

Action. 

External. — None. 

Internal. — Guaiacum  resin  gives  rise  to  an  acrid 
feeling  in  the  throat  and  a  sensation  of  heat  in  the 
epigastrium.  It  increases  the  secretions  and  move- 
ments of  the  intestine  and  stomach.  Large  doses 
are  gastro- intestinal  irritants,  causing  vomiting  and 
purging.    It  reflexly  stimulates  the  heart. 

Theeapeutics. 
Internal. — Guaiacum  resin  is  so  nasty  and  its 
value  so  doubtful  that  it  is  rarely  ordered.    It  is 
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used  empirically,  sometimes  successfully,  for  chronic 
sore  throat,  especially  if  the  subject  has  had  syphilis. 
Lozenges  (2  gr.  of  the  resin  with  black  currant 
paste)  are  prepared.  The  mixture  is  said  to  be 
a  more  efficacious  preparation  than  the  tincture. 
Thirty  grains  of  the  powder  itself  may  be  placed  on 
the  back  of  the  throat  and  swallowed.  Guaiacum 
is  a  mild  purgative,  and  it  has  been  given  as  a  pill 
in  chronic  constipation ;  this  property  accounts  for 
its  presence  in  compound  calomel  pills.  Lately  it 
has  been  strongly  recommended  by  Sir  Alfred  Garrod 
as  a  means  of  warding  off  attacks  of  gout.  For 
this  purpose  12  grains  of  the  powdered  resin  may  be 
taken  in  a  cachet  for  an  indefinite  period,  even  several 
years.  It  is  well  to  follow  it  by  a  draught  of  effer- 
vescing citrate  of  lithium.  It  was  formerly  em- 
ployed in  chronic  rheumatism. 

PAREIRA. 

Pareirae  Radix. — Pareira  Root.   The  dried  root  of 

Chondrodendron  tomentosum  (Nat.  Ord.  Menispermacece). 

Characters. — Long  cylindrical  twisted  pieces,  f  to  2  in. 
thick ;  bark  thin,  blackish  brown,  with  longitudinal  furrows 
and  transverse  ridges  and  fissures.  Internally  yellowish  or 
brownish  grey,  with  circles  of  porous  wood  and  large  medullary 
rays.    Waxy  when  cut.    Bitter  taste ;  no  odour. 

Composition. — The  chief  constituent  is  an  alkaloid, 
huxine  (also  called  pelosine  or  cissampeline),  identical  with 
berberine  (see  p.  433). 

Incompatibles. — Persalts  of  iron,  salts  of  lead,  and  tinc- 
ture of  iodine. 

Preparations. 

1.  Decoctum  Pareirae. — 1  in  16. 
Dose,  1  to  2  fl.  oz. 

2.  Extractum  Pareirae.— 16  in  1;  aqueous. 
Dose,  10  to  30  gr. 

3.  Extractum  Pareirae  Liquidum. — Aqueous 
extract,  1 ;  mixture  of  rectified  spirit  and  water,  4. 

Dose,  i  to  2  fl.  dr. 
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Action  and  Therapeutics. 

Pareira  is  not  known  to  have  any  physiological 
action.  It  is  used  empirically  in  chronic  inflamma- 
tion of  the  genito-urinary  tract,  such  as  pyelitis, 
cystitis,  gonorrhoea,  and  gleet.  The  liquid  extract  is 
given  with  the  decoction  to  increase  its  strength. 

SARSAPARII.I.A. 

SarSBB  Radix. — Jamaica  Sarsaparilla.  The  dried 
root  of  Smilax  officinalis  (Nat.  Ord.  Liliacece).  Central 
America. 

Characters. — Six  or  more  feet  long,  usually  folded  into 
bundles  about  18  in.  long,  4  to  5  in  diameter,  bound  together 
by  a  long  sarsaparilla  root.  Koots  furrowed,  never  thicker 
than  a  goose-quill,  dark  brown  with  numerous  branched 
rootlets.  Odour  none.  Taste  mucilaginous,  and  when 
chewed  feebly  bitter  and  faintly  acrid.  Resembling  Sarsce, 
— Senega  twisted  and  keeled,  hemidesmus  cracked  trans- 
versely. 

Composition  The  chief  constituents  are — (1)  Smilacin 

or  parellin,  an  acrid  neutral  principle  closely  resembling 
saponin.  (2)  Eesin,  2J  per  cent.  (3)  Traces  of  a  volatile 
oil. 

Incompatibles. — Alkalies. 

Preparations. 

1.  Decoctum  Sarsae. — 1  in  8. 
Dose,  2  to  10  il.  oz. 

2.  Decoctum  Sarsse  Compositum. — Sarsapa- 
rilla, 20 ;  sassafras,  2 ;  guaiacum  wood,  2 ;  liquorice, 
2  ;  mezereon,  1  ;  water,  160. 

Dose,  2  to  10  fl.  oz. 

3.  Extractum  Sarsse  Liquidum. — Aqueous  and 
alcoholic  with  sugar. 

Dose,  1  to  4  il.  dr. 

Action  and  Theeapeutics. 
Sarsaparilla  is  not  known  to  have  any  physio- 
logical action.    It  is  never  given  alone,  therefore  we 
are  ignorant  of  its  therapeutical  effects.  Probably 
it  has  none. 

Q  g  2 
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SASSAFRAS. 

SRSSa^fras  Radix. — The  dried  root  reduced  to  chips 
or  shavings  of  Sassafras  officinale  (Nat.  Ord.  Laurinece), 
North  America. 

Characters. — Large  branched  pieces  with  some  bark 
on  them.  Bark  externally  greyish  brown,  rough  ;  internally 
smooth,  glistening,  rusty  brown.  Odour  agreeable,  aromatic. 
Taste  astringent,  aromatic.  Wood  soft,  light,  greyish  yellow, 
taste  and  odour  like  bark.    May  be  in  chips  or  shavings. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  (2)  Sassafrin,  a  peculiar  neutral  crystalline  principle. 
(3)  Resin,  tannic  acid,  <fec. 

Sassafras  is  contained  in  Decoctum  Sarsse  Compositum. 

Action  and  Therapeutics. 

The  external  and  internal  action  of  sassafras  is, 
as  far  as  is  known,  the  same  as  that  of  volatile  oils 
generally,  but  it  is  never  administered  in  England 
except  in  Decoctum  Sarsse  Compositum,  and  what 
part  it  plays  there  is  unknown. 

BAEL.  FRUIT. 

Belee  Friictus. — The  dried  half-ripe  fruit  of  j^gle 
marmelos  (Nat.  Ord.  Butacece).  From  Malabar  and  Coro- 
mandel. 

Characters.— Roundish  fruit,  the  size  of  a  large  orange. 
Usually  imported  in  fragments  of  the  hard  woody  rind,  with 
adherent  dried  pulp  and  seeds. 

Composition. — Not  known. 

Preparation. 

Extractum  Belse  Liquidum. — Bael  fruit,  1 
water,  1^. 

Bose,  1  to  2  il.  dr. 

Action  and  Thekapeutics. 

As  imported,  bael  fruit  is  probably  useless ;  it  is 
therefore  rarely  employed  out  of  India,  where  the 
extract  of  the  fresh  fruit  is  used  for  the  treatment  of 
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diarrhoea  and  dysentery.  It  contains  but  little 
tannin,  and  its  mode  of  action  is  not  known. 

HEMIDESMUS. 

Hemidesmi  Radix.— The  dried  root  of  Hemi- 
desmus  Indicus  (Nat.  Ord.  Asclepiadacecs).  Synonym. — 
Indian  sarsaparilla.  India. 

Gharacteks.— Cylindrical,  twisted,  longitudinally  fur- 
rowed, 6  in.  long;  their  yellowish-brown  corky  layer  easily 
separable  from  the  rest  of  the  bark,  which  is  annularly 
cracked.    Odour  fragrant.     Taste  sweetish,  slightly  acid. 

Resembling  hemidesmus  Sarsaparilla,  ipecacuanha,  senega, 

but  they  have  no  cracks. 

Composition. — The  chief  constituents  are — (1)  Hemi- 
desmine,  a  stearoptene.    (2)  Tannin. 

Preparation. 

Syrupus  Hemidesmi. — 1  in  10. 
Dose,  1  to  2  fl.  dr. 

Action  and  Theeapeutics, 

Hemidesmus  is  chiefly  used  in  India  and  for 
the  same  purposes  as  sarsaparilla.  It  is  doubtful 
whether  it  has  any  particular  action. 

Oleum  Oynocardiee  (Chaulmoogra  Oil).— (Not 
official.)  The  expressed  oil  from  the  seeds  of  Gynocardia 
odorata  (Nat.  Ord.  Bixinece). 

Characters. — Soluble  in  ether,  chloroform,  and  alcohol. 

Composition. — Its  chief  constituent  is  gynocardic  acid, 
a  yellowish  oily  body  with  a  burning  taste. 

Dose,  5  to  20  m.  in  a  capsule. 

Action. 

Chaulmoogra  oil  has  been  much  used  in  leprosy, 
for  the  bacilli  present  in  the  blood  have  diminished 
in  number  during  its  administration,  but  it  does  not 
cure  the  disease.  An  ointment  (Siij  to  §j  of  lanolin) 
has  been  used  as  a  stimulant  in  chronic  eczema  and 
psoriasis. 
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Section  II.— PHAEMACOPOEIAL  SUBSTANCES  DE- 
BIVED  FEOM  THE  ANIMAL  KINGDOM. 

MUSK. 

MosclillS. — Musk.  According  to  the  pharmacopoeia 
this  is  the  dried  secretion  from  the  preputial  folHcles  of 
Moschus  7noschiferus,  the  musk  deer  (Nat.  Ord.  Ruminantia), 
Central  Asia. 

Characters — In  irregular,  unctuous,  dark  reddish-brown 
or  reddish-black  grains.  Odour  strong,  peculiar,  diffusible, 
penetrating,  persistent.  The  musk  sac,  which  is  situated 
between  the  navel  and  the  genitals,  but  nearer  the  latter,  under 
the  skin  and  lying  on  the  muscles  of  the  abdomen,  occurs 
in  commerce  as  a  roundish  oval  sac,  to  2  in.  in  diameter, 
nearly  smooth  on  one  side,  and  covered  on  the  other  or  outer 
side  by  brownish-yellow  or  greyish  adpressed,  bristle-like 
hairs,  concentrically  arranged  around  a  nearly  central  orifice. 
It  contains  the  grains  of  musk.  It  is  loculated,  and  is  a  special 
structure,  not  the  preputial  follicles  as  stated  by  the  pharma- 
copoeia.   Its  orifice  is  just  in  front  of  the  penis. 

Composition. — This  is  not  known.  The  odorous  principle 
is  probably  a  product  of  decomposition,  constantly  being 
formed  ;  complete  drying  destroys  the  odour,  but  it  returns 
after  water  is  added.    Musk  also  contains  fats,  oils,  salts,  &c. 

Impurities  On  account  of  the  very  high  price  of  musk, 

the  sac  is  often  partly  filled  with  dried  blood  and  all  sorts  of 
impurities,  and  it  is  then  sewn  up  again. 

Dose,  5  to  10  gr.  as  a  pill,  or  suspended  with  acacia. 

Action. 

Musk  is  a  very  powerful  diffusible  stimulant, 

especially  to  the  heart  and  nervous  system.  How  it 
acts  is  not  known.  It  also  stimulates  the  respira- 
tory centre.  Occasionally  it  produces  headache  and 
nausea. 

Therapeutics. 

It  has  been  used,  and  apparently  with  great  suc- 
cess, in  the  collapse  and  prostration  of  long- con- 
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tinned  severe  diseases,  such  as  typhoid  fever  and 
pneumonia.  Various  functional  nervous  diseases, 
as  hysteria,  are  occasionally  treated  with  it.  Its  high 
price  limits  its  use.    It  is  usually  given  as  a  pill. 

SUET. 

Sevum  PrsBparatuin. — The  internal  fat  of  the 
abdomen  of  the  sheep,  Ovis  aries  (Nat.  Ord.  Euminantia)^ 
purified  by  melting  and  straining. 

Suet  is  contained  in  Emplastrum  Cantharidis  and  Un- 
guentum  Hydrargyri. 

CURD  SOAP. 

Sapo  Animalis.— Curd  Soap.  Soap  made  with 
soda  and  a  purified  animal  fat  consisting  principally  of  stearin. 
It  is  chiefly  stearate  of  sodium. 

Preparations. 

1.  Emplastrum  Saponis. — Curd  soap,  6;  lead 
plaster,  36  ;  resin,  12. 

2.  Emplastrum  Saponis  Fuscum.  Synonym, 
— Brown  soap  plaster.  Curd  soap,  10 ;  yellow  wax, 
12J  ;  olive  oil,  20  ;  oxide  of  lead.  15  ;  vinegar,  160. 

Curd  soap  is  also  contained  in  Emplastrum  Kesinse,  Ex- 
tractum  Colocynthidis  Compositum,  Linimentum  Potassii 
lodidi  cum  Sapone,  Pilula  Phosphori,  Pilula  Scammonii  Com- 
posita,  and  the  suppositories  with  soap  of  carbolic  acid,  tannic 
acid,  and  morphine. 

Action  and  Therapeutics. 

Curd  soap  is  used  as  a  basis.  It  is  not  the 
active  ingredient  in  Emplastrum  Saponis  Fuscum. 

ADEPS 

Adeps  Lianae.— Wool  Fat.  The  purified  cholesterin 
fat  obtained  as  a  bye-product  in  the  dressing  of  sheep's  wool. 

Source. — Sheep's  wool  washed  with  cold  water,  then  sub- 
mitted to  heat  and  pressure,  yields  impure  wool  fat.  This  is 
purified  by  melting,  washing  with  an  alkali,  and  then  washing 
with  an  acid  while  it  is  heated. 

Characters. — Semi-transparent,  pale  yellow,  tenacious 
body.    Ignited  it  burns  with  a  sooty  flame.    Melts  between 
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100°  and  112°  F.  Odour  like  sheep's  wool.  Solubility.— 
Freely  in  chloroform  and  in  ether,  partially  in  alcohol.  In- 
soluble in  water,  but  on  vigorous  stirring  takes  up  1|  times 
its  own  weight. 

Adeps  Lanse  Hydrosus.— Hydrous  wool  fat. 
Synonym. — Lanoline. 

Source. — Incorporate  3  oz.  of  water  with  7  oz.  of  wool 
fat,  and  melt  in  a  warm  mortar. 

Characters. — Opaque,  very  pale  yellow,  softer  than  wool 
fat.  On  heating  it  gives  up  its  water.  Glycerine  also  abstracts 
the  water. 

Adej^s  Lance  Hydrosus  is  contained  in  Ungnentum  Conii. 

Action  and  Theeapeutics. 

Hydrous  wool  fat  when  gently  rubbed  on  the 
skin  is  more  quickly  absorbed  than  most  fats,  hence 
it  is  a  useful  basis  if  we  wish  to  administer  sub- 
stances— as,  for  example,  mercury — by  inunction,  or 
if  we  want  an  ointment  to  be  absorbed. 

'La.C. — Milk.  The  fresh  milk  of  the  cow,  Bos  taurus 
(Nat.  Ord.  Buminantia). 

Milk  is  used  in  preparing  Mistura  Scammonii. 

Milk,  Artificial  Human.— (Not  official.) 

Preparation. — Take  half  a  pint  of  skimmed  mi]k,  heat 
it  to  about  96°  F.,  and  put  into  the  warmed  milk  a  piece  of 
rennet  an  inch  square  or  a  teaspoonful  of  essence  of  rennet. 
Put  the  milk  in  a  fender,  or  over  a  lamp,  until  it  is  quite  warm. 
As  soon  as  it  is  set  remove  the  rennet,  break  up  the  curd  into 
small  pieces  with  a  knife,  and  let  it  stand  for  ten  or  fifteen 
minutes  ;  the  curd  will  then  sink.  Then  pour  the  whey  into  a 
saucepan  and  boil  quickly.  Measure  one  third  of  a  pint  of  this 
whey,  and  dissolve  in  it,  while  it  is  hot,  110  grains  of  sugar  of 
milk.  When  this  third  of  a  pint  of  whey  is  cold,  add  to  it  two 
thirds  of  a  pint  of  new  milk  and  two  teaspoonf  uls  of  cream  and 
stir.  The  food  should  be  made  fresh  every  twelve  hours,  and 
warmed  as  required.  The  piece  of  rennet,  when  taken  out,  can 
be  kept  in  a  cup  and  used  for  ten  days  or  a  fortnight.  Care 
should  be  taken  to  select  an  essence  of  rennet  which  does  not 
make  the  milk  taste. 


MILK 


601 


Action  and  Therapeutics. 

Artificial  human  milk  is  invaluable  as  a  food  for 
infants  whose  mothers  cannot  suckle  them.  Many 
case  of  infantile  diarrhoea,  indigestion,  and  sickness 
can  be  cured  by  substituting  this  milk  for  the  usual 
milk  and  water  or  infants'  food.  Some  large  dairy 
firms  supply  it,  but  it  is  cheaper  to  make  it  at  home, 
and  the  above  directions  are  easily  carried  out. 

Milk,  Peptonized.— (Not  official.) 

Peeparation. — Mix  a  pint  of  milk  with  5  fluid  ounces  of 
water.  Heat  to  140°,  and  add  Liquor  Pancreaticus  (Benger's) 
2  fl.  dr.,  or  Zymine  (Fairchild's  Extractum  Pancreatis)  5  gr., 
and  bicarbonate  of  sodium  20  grains.  Leave  the  mixture  at 
the  ordinary  temperature  of  the  room  for  three  hours,  or  if  kept 
at  about  135°  F.,  for  about  half  an  hour,  then  heat  for  a 
moment  to  boiling-point. 

Action  and  Thekapeutics. 

Peptonized  milk  is  used  in  many  conditions  in 
which  it  is  thought  that  the  gastric  digestion  is  too 
feeble  to  digest  ordinary  milk,  or  in  which  it  is 
desired,  as  sometimes,  for  instance,  in  typhoid 
fever,  to  avoid  the  curdling  of  milk  in  the  stomach. 
Milk  should  always  be  peptonized  before  being  intro- 
duced into  an  enema.  A  usual  nutrient  enema  con- 
sists of  the  yolk  of  an  egg  and  milk  up  to  four  fluid 
ounces.  This  mixture  may  be  peptonized  in  just  the 
same  way  and  with  the  same  quantity  of  peptonizing 
agents  as  the  pint  of  milk.  Thirty  grains  of  common 
salt  should  be  added  to  the  enema  before  use. 

Koumiss,  or  Kumyss.— (Not  official.)  This  is  largely 
drunk  by  the  Tartars,  who  prepare  it  by  fcTmenting  mare's 
milk.  It  may  be  made  by  dissolving  J  oz.  of  grape  sugar 
in  §  iiij  of  water  and  20  gr.  of  yeast  in  §  iiij  of  cow's 
milk.  Pour  both  into  a  quart  bottle,  which  is  then  filled  up 
with  milk,  corked,  wired,  and  put  in  a  cool  place  and 
frequently  shaken  for  four  days. 
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Uses. 

It  contains  a  little  alcohol  and  is  extremely  use- 
ful as  a  stimulant  food  in  convalescence,  in  phthisis, 
and  other  conditions  of  exhaustion.  It  is  often  borne 
by  the  stomach  when  all  other  food  is  vomited. 
Several  dairy  firms  sell  it. 

SUOAR  OF  MILK. 

8acchariim  JLactis.  -Sugar  of  milk  {C^^H^  fl^  Jl.fi). 
A  crystallizable  sugar  obtained  from  the  whey  of  milk  by  eva- 
poration. 

Characteks. — Cylindrical  masses  2  in.  in  diameter,  with 
a  cord  or  stick  in  the  axis  ;  or  in  fragments  of  cakes.  Greyish 
white,  translucent,  hard ;  scentless ;  faintly  sweet ;  gritty  when 
chewed. 

Sugar  of  milk  is  contained  mPulvis  Elaterini  Compositus 
and  in  Extractum  Euonymi  Siccum. 

Action  and  Thebapeutics. 

Sugar  of  milk  is  used  as  a  vehicle  for  the  tritu- 
ration of  powders,  because  being  very  hard  it 
thoroughly  divides  them.  It  is  employed  to  sweeten 
infants'  food. 

OX  OAt.1.. 

Fel  Bovinum  Purificatum.— Purified  Ox  Bile. 
The  purified  gall  of  the  ox,  Bos  taurus  (Nat.  Ord.  Buminantia), 

Source. — Evaporate  fresh  ox  bile  to  one  quarter  its  bulk. 
Shake  with  spirit ;  remove  the  mucus  which  separates  on 
standing.  Evaporate  what  remains  to  the  consistence  of  an 
extract. 

Characters. — Yellowish  green.    Soluble  in  water  and  in 
spirit.    Taste  characteristically  bitter. 
Dose,  5  to  10  gr. 

Action  and  Thebapeutics. 

Ox  gall  has  been  used  as  a  cholagogue  purgative 
in  cases  of  constipation  in  which  the  pale  colour  of 
the  faeces  indicates  a  deficient  secretion  of  bile.  An 
enema  of  twenty  grains  or  more  of  it  dissolved  in  an 
ounce  or  two  of  water  is  very  useful  in  cases  of  im- 
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pacted  faeces,  in  which  the  rectum  is  so  full  that 
there  is  not  sufficient  room  for  a  larger  enema. 

OEI.ATINE. 

Oelatinuin.— The  air-dried  product  of  the  action  of 
boiling  water  on  gelatinous  tissues,  as  skin,  tendons,  ligaments, 
bone. 

Characters  In  translucent  sheets  or  shreds.  The  solu- 
tion in  hot  water  is  colourless  and  inodorous  ;  it  solidifies  to 
a  jelly  on  cooling.  It  is  insoluble  in  alcohol  or  ether.  Its 
aqueous  solution  is  precipitated  by  tannin. 

Gelatine  is  a  constituent  of  SuppositoriaGlycerini  and  all 
Lamellas. 

Action  and  Theeapeutics. 

It  is  useful  as  a  base  for  suppositories,  pessaries, 
bougies,  discs,  gelatine  capsules  and  lozenges,  and 
as  a  coating  for  pills. 

PEPSIN. 

Pepsin. 

Source.— The  stomach  of  a  pig,  sheep,  or  calf  recently 
killed  is  opened  carefully,  washed  with  cold  water,  and  is  then 
fastened  on  a  board  with  the  mucous  surface  uppermost.  This 
is  scraped,  and  the  scrapings  are  dried  on  a  glass  slab  at  a 
temperature  not  exceeding  100°  F.  The  dried  residue  is  pre- 
served in  a  well-stoppered  bottle. 

Characters. — A  lightish  yellow-brown  powder.  Odour 
faint.  Taste  slightly  saline.  Very  sparingly  soluble  in  water 
or  spirit.  Two  grains  in  a  fluid  ounce  of  distilled  water  with 
five  minims  of  diluted  hydrochloric  acid  added  should  digest 
100  gr.  of  boiled  white  of  eggs  (broken  up  by  being  passed 
through  a  fine  sieve)  in  half  an  hour  at  a  temperature  of 
130°  F. 

Dose,  2  to  5  gr. 

Action  and  Theeapeutics. 

Pepsin  may  be  given  to  help  gastric  digestion  in 
those  in  whom  from  old  age  or  long  illness  the  secre- 
tion of  gastric  juice  is  deficient.  Thus,  for  example, 
it  is  useful  in  convalescence  from  acute  illnesses  or 
in  cases  of  cancer  of  the  stomach.  It  is  of  no  use  as 
an  aid  to  the  digestion  of  fatty  or  carbo-hydrate  food. 
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It  should  be  given  in  a  powder  or  pill  directly  after 
meals,  and  should  be  followed  in  about  haff  an  hour 
by  a  dose  of  hydrochloric  acid  in  the  proportion 
mentioned  in  the  above  test.  The  pepsin  should 
be  tested  before  use,  as  many  preparations  in  the 
market  are  inert  powders.  The  best  form  in  which 
to  give  it  is  the  Glycerinum  Pepsinse  Acidum  (dose, 
1-23  in  water).  This  is  a  very  active  solution  acidu- 
lated with  hydrochloric  acid. 

Pepsin  may  be  used  to  predigest  albuminous 
food,  either  for  administration  by  the  mouth  or  thq 
rectum.  Often  this  is  better  than  giving  pepsin 
internally,  for  morbid  processes  may  be  going  on  in 
the  stomach,  which  prevent  digestion.  The  rectum 
has  very  feeble  powers  of  digestion,  and  therefore 
nutrient  enemata  or  suppositories  should  always  be 
predigested.  It  is  found  that  for  predigestion  Liquor 
Pancreaticus  is  usually  a  more  reliable  preparation 
than  pepsin  {see  p.  605).  Both  should  be  employed 
with  judgment,  for  there  is  a  likelihood  that  if  arti- 
ficial digestion  be  used  too  long  the  digestive  func- 
tions of  the  stomach  may  atrophy  from  want  of 
use. 

The  following  directions  for  peptonizing  meat 
may  be  followed.  Take  one  pound  of  lean  meat, 
pulp  it  finely,  add  six  times  its  weight  of  water  con- 
taining 0*2  per  cent,  of  hydrochloric  acid  and  120 
grains  of  pepsin.  Digest  at  120^"  F.  in  a  porcelain 
digester  for  five  or  six  hours  with  frequent  stirring. 
Then  neutralize  with  carbonate  of  sodium,  boil  and 
filter.  Evaporate  the  filtrate  on  a  water-bath  till  it 
is  of  the  consistency  of  a  soft  extract. 

Peptonized  meat  suppositories  are  often  very 
valuable.  To  make  one  suppository  30  grains  of  the 
above  extract  is  mixed  with  40  grains  of  oil  of  theo- 
broma,  and  moulded  in  a  conical  mould. 

Adeps  Prseparatiis. — Prepared  lard.  The  purified 
fat  of  the  hog,  Sus  scrofa  (Nat.  Ord.  Pachydermata). 
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Lard  is  contained  in  Emplastrum  Cantharidis  and  many 
ointments.    Benzoated  lard  has  been  described  (p.  556). 

Action  and  Therapeutics. 

Lard  is  an  emollient,  and  is  used  as  a  basis  for 
ointments.  The  benzoated  variety  has  the  advantage 
of  not  quickly  turning  rancid. 

Liquor  Paucreaticus.— (Not  official.) 
SouBCE. — Treat  1  part  of  pig's  pancreas  with  a  mixture  of 
1  part  of  rectified  spirit  and  3  of  water.    Filter  the  liquid. 
Dose,  1  to  2  fl.  dr.  in  a  little  water. 

Action  and  Therapeutics. 

Liquor  pancreaticus  has  the  power  of  converting 
starch  into  sugar,  albumen  and  hbrin  into  peptones, 
and  first  curdling  and  then  peptonizing  milk.  It 
will  not  act  in  an  acid  medmm  or  above  140°  F. 
The  directions  for  peptonising  milk  are  given  on 
p.  601.  Liquor  pancreaticus  and  bicarbonate  of 
sodium  used  in  the  same  proportions  as  in  pepton- 
izing milk  will  peptonize  warm  farinaceous  foods. 
It  may  also  be  added  to  enemata  with  bicarbonate  of 
sodium,  or  it  and  the  bicarbonate  may  be  taken  one 
to  two  hours  after  meals. 

Thyroid  Oland  Preparations,  —  (Not  offi- 
cial.) A  glycerenic  liquid  extract  is  prepared,  and  a  usual 
strength  for  it  is  such  that  two  fluid  drachms  of  it  contain  the 
extractives  of  one  sheep's  thyroid.  To  form  a  powder  this 
extract  is  treated  with  concentrated  phosphoric  acid  and 
neutralized  by  being  poured  into  lime  water,  and  the  pre- 
cipitate is  dried  at  a  temperature  not  exceeding  95°  F. ;  or 
the  gland  itself  may  be  finely  minced,  dried  in  a  current  of 
air  at  90°  F.,  and  then  powdered.  The  powdered  gland  may 
be  given  in  cachets  or  tabloids. 

Dose  of  preparation  employed  should  equal  one-eighth 
to  one-third  of  a  sheep's  thyroid. 

Action  and  Therapeutics. 
It  is  known  that  human  beings  or  monkeys 
whose  thyroid  is  excised  become  mjxoedematous,  and 
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that  all  sufferers  from  myxoedema  have  atrophied 
thyroid  glands.  If  a  preparation  of  sheep's  thyroid 
is  given  to  patients  suffering  from  myxoedema,  all  the 
symptoms  disappear,  usually  in  about  six  weeks. 
The  effect  is  as  striking  as  anything  in  medicine.  It 
is  best  to  begin  with  small  doses  thrice  a  day, 
to  gradually  increase  them  till  full  doses  are  given, 
and  when  all  the  symptoms  have  disappeared  it  will 
be  necessary  for  a  small  dose  to  be  taken  three  times 
a  week  to  prevent  recurrence.  When  the  treatment 
was  first  introduced  the  glands  were  eaten,  or 
transplanted  under  the  skin,  or  the  extract 
administered  subcutaneously ;  but  equally  good 
results  are  obtained  by  giving  the  liquid  extract  or 
the  powder  by  the  mouth.  Sporadic  cretinism  is 
also  marvellously  benefited  by  thyroid  preparations, 
and  improvement  has  occasionally  followed  their  use 
in  obesity.  Chronic  psoriasis,  which  has  resisted  all 
other  treatment,  often  disappears  if  the  patient  be  put 
to  bed  and  take  daily  enough  of  thyroid  preparations 
to  keep  him  on  the  brink  of  poisoning  by  them,  but 
unfortunately  the  disease  often  returns  when  the 
treatment  is  discontinued. 

Poisoning. — An  overdose  of  a  thyroid  preparation 
causes  a  rapid  pulse,  headache,  nausea,  restlessness, 
and  rarely  delirium.  These  symptoms  are  termed 
*  Thyroidism.'  Very  large  doses  taken  for  a  long 
time  make  the  patient  thin. 

Extracts  of  many  other  organs,  especially  bone- 
marrow  and  thymus,  have  been  employed  in  medicine, 
but  there  is  so  little  evidence  that  they  are  of  any 
use  that  they  need  not  be  referred  to  here. 

Suprarenal  Extract  (not  official)  is  prepared 
from  the  suprarenal  capsules  of  sheep.  Some  writers  claim 
that  it  benefits  Addison's  disease,  but  others  have  failed  to 
notice  any  improvement.  It  may  be  given  in  tablets.  It 
has  been  shown  experimentally  to  constrict  the  small  arteries 
and  raise  blood-pressure.    It  inhibits  the  heart  through  the 
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vagus,  and  produces  a  muscle  curve  like  veratria.  The 
active  principle  is  only  in  the  medulla  of  the  gland. 

SPERMACETI. 

CetaceUHl.—  Spermaceti.  A  concrete  fatty  substance 
obtained,  mixed  with  oil,  from  the  head  of  the  sperm  whale, 
Physeter  macrocephalus  (Nat.  Ord.  Cetacea),  inhabiting  the 
Pacific  and  Indian  Oceans.  It  is  separated  from  the  oil  by 
filtration  and  pressure,  and  is  then  purified. 

Characters. — Crystalline,  pearly  white,  glistening,  trans- 
lucent, little  taste  or  odour.  Solubility.— '^^iot  in  water,  but 
soluble  in  ether,  chloroform,  or  boiling  spirit. 

Composition. — It  is  cetylic  alcohol  (CigHgaOH)  in  com- 
bination with  palmitic  acid  (HCjgHgiOa),  forming  a  fat,  cetin 
(CieHss.CieHgiO.J. 

Preparation. 
Un^entum  Cetacei. — Spermaceti,  5;  whit 
wax,  2  ;  benzoin,  J  ;  almond  oil,  20. 
Spermaceti  is  contained  in  Charta  Epispastica. 

Action  and  Thebapeutics. 
Spermaceti  is  used  as  an  emollient  and  as  a  basis 
for  ointments. 

EOO  AEJBUMEN. 

Ovi  Albumen.— The  liquid  white  of  egg  of  Gallics 
bankivat  var.  domestica  (Nat.  Ord.  Carinatce). 

Action  and  Theeapeutics. 

It  is  an  antidote  in  poisoning  by  corrosives  and 
irritants,  especially  perchloride  of  mercury,  sulphate 
of  copper,  lead  salts  and  nitrate  of  silver. 

YOEK  OF  EOO. 

Ovi  Vitellws.— The  yolk  of  the  egg  of  Gallus  banhiva, 
var.  domestica  (Nat.  Ord.  Carinatce), 

Action  and  Therapeutics. 

Yolk  cf  egg  is  an  important  ingredient  of  Mis- 
tura  Spiritus  Vini  Gallici.    It  is  nutritive. 
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COO-I.IVER  Oil.. 

Oleum  Morrliuae,— The  oil  extracted  from  the  fresh 
liver  of  the  cod,  Gadus  morrhua  (Nat.  Ord.  Teleostei),  by  a 
heat  not  exceeding  180°  F.    Norway  coast. 

Characters  Pale  yellow,  with  a  slight  fishy  odour,  and 

a  bland  fishy  taste.    Sp.  gr.  -920— -925. 

Composition. — The  chief  constituents  are — (1)  Olein 
(85  per  cent.),  which  is  a  fluid  fixed  oil,  and  is  oleate  of 
glyceryl.  Oleic  acid  is  C^^H^fl^,  gl'yceryl  is  CgH^,  and  olein  is 
C3H5(C, 3113302)3.  It  is  the  most  abundant  constituent  of 
cod-liver  oil.  (2)  Palmatin  and  stearin  (10  per  cent.).'  (3)  Free 
fatty  acids,  as  oleic,  palmitic,  stearic.  (4)  Trimethylamine. 
(5)  Traces  of  iodine,  bromine,  bile  salts,  cholesterin,  sulphuric 
acid  and  phosphoric  acid.  (6)  Many  alkaloids.  Gaduin, 
which  has  been  described,  is  probaby  a  decomposition  pro- 
duct. The  composition  of  the  morrhuol  of  commerce  is 
uncertain. 

Dose,  1  to  8  il.  dr. 

Action. 

External. — Cod-liver  oil  is  a  bland  unirritating 
oil.  If  it  is  desired  to  administer  it  in  cases  in 
which  it  is  rejected  by  the  stomach,  it  may  be 
rubbed  into  the  skin.  The  oil  is  certainly  absorbed 
when  applied  in  this  way. 

Internal. — Gastro-intestinaltmct. — Cod-liver  oil, 
even  more  than  other  oils,  is  liable  to  cause  indiges- 
tion, nausea,  and  sickness.  Large  doses  may  set  up 
diarrhoea.  It  is  more  readily  absorbed  than  other 
oils.  Loops  of  intestine  have  been  isolated  in  the 
lower  animals,  and  into  each  loop  different  oils  have 
been  injected.  The  intestines  are  returned  to  the 
abdominal  cavity,  and  after  some  time  the  animal  is 
killed  and  the  loops  are  opened.  It  is  always  found 
that  cod-liver  oil  has  been  more  rapidly  absorbed 
than  any  other  oil.  The  facility  with  which  cod- 
liver  oil  is  absorbed  is  also  shown  by  the  fact  that  it 
often  cannot  be  recognised  in  the  faeces,  although 
equal  quantities  of  other  oils  taken  by  the  mouth  are 
passed  unaltered.    Some  authorities  believe  that  the 
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superior  absorbability  of  cod-liver  oil  depends  upon 
the  biliary  principles  contained  in  it,  but  this  is 
doubtful ;  others  think  that  it  is  because  the  presence 
of  free  acids  facilitates  saponification  and  emulsion. 

Tissues. — Not  only  is  cod-liver  oil  more  readily 
absorbed  than  other  oils,  but  it  is  a  better 
food.  All  oils  lead  to  an  increased  formation  of 
fat,  but  cod-liver  oil  is  the  most  powerful  in  this 
respect.  It  reduces  the  colour  of  a  solution  of  per- 
manganate of  potassium  more  readily  than  other  oils 
— that  is  to  say,  it  is  more  readily  oxidized.  Thus, 
as  it  is  more  easily  absorbed  and  more  easily  oxidized, 
we  have  a  partial  explanation  of  its  peculiar  value  in 
increasing  the  weight  of  the  body ;  but  the  general 
belief  is  that  these  two  facts  do  not  wholly  explain 
the  action  of  cod-liver  oil,  and  that  it  has  some 
peculiar  specific  action  not  yet  understood,  especially 
upon  those  suffering  from  phthisis,  for  whom  it  is  a 
very  valuable  drug. 

Therapeutics. 

External. — The  smell  of  cod-liver  oil  is  so  dis- 
agreeable that  it  should  not  be  rubbed  in  externally 
unless  this  treatment  be  absolutely  necessary. 

Internal. — Cod-liver  oil  is  of  the  greatest  service 
in  all  varieties  of  tuberculous  disease,  the  only  contra- 
indications being  high  temperature,  severe  hasmo- 
ptysis,  and  dyspepsia,  vomiting,  or  diarrhoea,  whether 
primary  or  induced  by  the  oil.  Patients  commonly 
improve  in  every  way  under  its  influence.  With 
the  same  exceptions  it  maybe  administered  with  great 
advantage  in  rickets,  and  in  any  chronic  disease  asso- 
ciated with  loss  of  flesh,  such  as  long-continued  sup- 
puration, convalescence  from  acute  disease,  tertiary 
syphilis,  and  starvation.  It  often  is  of  benefit  in 
the  chronic  bronchitis  and  the  chronic  eczema  of 
childhood.  It  is  frequently  given  with  success  in 
neuralgia,  general  feebleness,  despondency,  and  other 
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nervous  conditions.  Formerly  it  was  often  prescribed 
for  chronic  rheumatism.  Many  persons  cannot,  or 
imagine  they  cannot,  take  it  on  account  of  its  nasty 
taste.  There  are  in  the  market  several  preparations 
of  cod-liver  oil  in  which,  by  careful  preparation,  the 
disagreeable  taste  is  almost  abolished.  Ten  minims 
of  pure  ether  with  a  drop  or  two  of  oil  of  peppermint 
or  cloves  will,  when  mixed  with  a  dose  of  cod-liver 
oil,  often  render  it  more  palatable.  Sometimes  it  is 
taken  in  capsules,  or  made  into  a  jelly  with  isinglass, 
or  a  little  salt  is  put  into  the  mouth  after  the  oil  is 
taken,  or  the  mouth  is  rinsed  out  with  brandy  before- 
hand. Sometimes  it  is  taken  in  coffee,  but  perhaps 
the  best  way  is  to  form  an  emulsion  of  it.  A  very 
nutritious  one  is  made  by  rubbing  together  equal 
parts  of  maltine  and  cod-hver  oil,  and  in  this  the  oil 
can  hardly  be  tasted. 

The  British  Pharmaceutical  Conference  advises 
the  following  emulsion : — Cod-liver  oil,  8  oz. ;  the 
yolk  of  two  eggs;  tragacanth  in  powder,  16  gr.  ; 
elixir  of  glusidum  (glusidum,  24  gr. ;  Sod.  Bicarb., 
12  gr. ;  rectified  spirit,  1  5  ;  Aq.  Dest.,  7  5),  1  3  ; 
simple  tincture  of  benzoin,  1  3  ;  spirit  of  chloroform, 
4  3  ;  essential  oil  of  bitter  almonds,  8  nx ;  distilled 
watertol6,§.  Dose,  2  to  8  3.  It  is  frequently 
wished  to  give  cod-liver  oil  with  iron.  In  that  case 
the  following  preparation,  in  which  the  oil  is  emul- 
sified with  an  alkali,  will  be  found  useful: — Cod-liver 
oil,  4  3  ;  citrate  of  iron  and  ammonium,  5  gr. ;  car- 
bonate of  potassium,  3  gr. ;  glusidum,  ^  gr.  ;  oil  of 
caraway,  1  trt ;  water  to  3j. 

Ictittiyol. — (Not  official.)  Synonym.  —  Sulphoich- 
thyolate  of  ammonium. 

Sou^iCE.  —  A  bituminous  quartz  containing  the  fossil  re- 
mains of  fish  and  other  animals  is  distilled  with  sulphuric 
acid,  and  the  distillate  is  neutralized  with  ammonia. 

Characters.—  A  viscous,  brownish,  almost  black  substance, 
odour  tarry.  Soluble  in  water,  glycerine,  oils,  fats,  and  vase- 
line. 
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Dose,  10  to  30  gr. 

Sulphoichthyolates  of  lithium,  sodium,  and  zinc  are  pre- 
pared. 

Action  and  Thebapeutics. 

Ichthyol  is  chiefly  used  externally  for  chronic 
eczema  and  psoriasis.  An  ointment  with  lanoline 
and  ichthyol  20  to  50  per  cent,  is  easily  made. 
Ichthyol  has  been  given  as  a  pill  in  10  to  30  grain 
doses  thrice  a  day  for  chronic  rheumatism. 

HONEY. 

Mel. — A  saccharine  secretion  deposited  in  the  honey- 
comb by  the  hive  bee.  Apis  mellifica  (Nat.  Ord.  Hymefio- 
ptera). 

Preparations. 

1.  Mel  Depuratum.  Synonym. — Clarified 
honey.  Melt  honey  in  a  water-bath,  and  strain  through 
"warm  flannel  while  hot. 

2.  Oxymel. — Clarified  honey,  8 ;  acetic  acid,  1 ; 
water,  1. 

Dose,  1  to  2  fl.  dr. 

Clarified  honey  is  contained  in  the  confections  of  pepper, 
scammony,  turpentine,  and  in  Mel  Boracis. 
Oxymel  is  contained  in  Oxymel  Scillie. 

Action  and  Therapeutics. 

Honey  is  demulcent,  relieving  d]*yness  of  the 
mouth  and  facilitating  swallowing.  Oxymel  is  a 
useful  preparation.  It  is  a  common  ingredient  of 
cough  mixtures.  Honey  is  a  mild  laxative,  and  may 
be  given,  to  children  for  this  purpose. 

WAX. 

Cera  Flava.— Yellow  Wax.  Prepared  from  the 
honeycomb  of  the  hive  bee.  Apis  mellifica  (Nat.  Ord. 
Hymenoptera). 

Chabactees. — Firm,  yellowish.  Odour  honey-like.  Not 
unctuous.    Soluble  in  oil  of  turpentine,  not  in  spirit. 

Composition.— It  consists  chiefly  of  Myricin  (Myricyl 
palmitate)  CaoHgiCigHajO^. 
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Cera  Alba.— White  Wax.  Made  by  bleaching  yellow 
wax  by  exposure  to  moisture,  air,  and  light. 

Uses. 

Yellow  and  white  wax  are  only  used  as  bases  for 
many  plasters  and  ointments,  for  Charta  Epispastica, 
and  for  Pilula  Phosphori. 

COCHINEAL,. 

Coccus. — Cochineal.  The  dried  female  insect  Coccus 
cacti  (Nat.  Ord.  Hemiptera)  killed  when  pregnant.  Beared  in 
Mexico  and  Teneri:ffe  on  Opuntia  cochinillifera,  and  on  other 
species  of  Opuntia. 

Characters. — Oval,  flat  or  concave  beneath,  convex  above, 
about  }  in.  long,  transversely  wrinkled,  purplish  black  or  pur- 
plish grey,  easily  pulverized,  the  powder  being  dark  red  or 
puce- coloured. 

CoMPOSTTioN. — The  chief  constituent  is  the  glucoside 
carminic  acid  (Cj^Hj^Ojo).  Sulphuric  acid  and  several  other 
reagents  precipitate  from  the  decoction  the  well-known 
colouring  matter  carmine. 

Preparation, 
Tinctura  Cocci. — Cochineal,  1 ;  proof  spirit,  8. 
Dose,  J  to  2  ft.  dr. 

Cochineal  is  contained  in  the  compound  tinctures  of 
cardamoms  and  cinchona. 

Uses. 

Cochineal  is  only  used  as  a  colouring  agent. 

CANTHARIDES. 

Cantliaris.— Cantharides.  Both  sexes  of  the  beetle 
CantJmris  vesicatoria.  Synonym. — Spanish  fly  (Nat.  Ord. 
Coleoptera),  dried.  Collected  chiefly  in  Hungary  and 
Eussia. 

Characters. — |  to  1  in.  long,  f  in.  broad,  with  two  long 
elytra  or  wing-sheaths  of  a  shining  coppery-green  colour, 
under  which  are  two  thin,  brownish,  transparent,  membranous 
wings.  Powder  greyish  brown,  containing  shining  green 
particles.  Odour  strong,  disagreeable.  As  they  are  subjected 
to  the  ravages  of  mites  and  moths  they  should  be  kept  in 
well- stoppered  bottles  with  a  little  camphor. 
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Composition. — The  chief  constituents  are — (1)  Cantha- 
ridin,  CioH,204,  0*4-1  per  cent.,  the  active  principle,  a  fatty 
crystallizable  body  forming  shining  colourless  plates,  soluble 
in  alcohol,  ether,  acetic  ether,  glacial  acetic  acid,  chloroform, 
and  oils.  It  is  found  especially  in  the  generative  apparatus, 
the  eggs,  and  the  blood.  (2)  A  volatile  oil,  giving  the  odour, 
and  said  to  have  the  same  action  as  cantharidin.  (3)  A  green 
oil,  the  colouring  principle,  closely  allied  to  chlorophyll. 

Preparations, 

1.  Acetum  Cantharidis. — Cantharides,  1 ; 
glacial  acetic  acid,  1;  acetic  acid,  9.  Strength.— 1 
in  10. 

2.  Chairfca  Hpispastica. — Cantharides^  1 ;  white 
wax,  4  ;  spermaceti,  If  ;  olive  oil,  2  ;  resin,  J;  Canada 
balsam,  ^  ;  water,  6.  Mixed  and  spread  on  paper. 
Strength. — 1  in  15J. 

3.  Emplastrum  Cantharidis. — Cantharides,  4 ; 
yellow  wax,  2J ;  suet,  2J ;  resin,  1 ;  lard,  2.  Strength. — 
1  in  3. 

4.  Emplastrum  Calefaciens. — Cantharides,  1  ; 
expressed  oil  of  nutmeg,  1  ;  yellow  wax,  1 ;  resin,  1 ; 
soap  plaster,  8  ;  resin  plaster,  13 ;  boiling  water,  5. 
Strength. — 1  in  24. 

5.  Liquor  ISpispasticus. — Cantharides,  5  ; 
acetic  ether,  20.    Strength. — 1  in  5. 

6.  CoUodium  Vesicans. — Liquor  Epispastieus, 
20,  in  which  1  of  pyroxylin  is  dissolved.  Strength. — 1 
in  5. 

7.  Tinctura  Cantharidis.  Strength.— 1  in  80 
of  proof  spirit. 

Dose,  5  to  20  m. 

8.  Ungfuentum  Cantharidis. — Yellow  wax,  1 : 
olive  oil,  6.    Strength. — 1  in  8. 

Action. 

External. — Cantharides  is  a  powerful  irritant, 

but  it  is  slower  in  its  action  than  most.  If  any  of 
its  preparations  are  applied  to  the  skin  no  effect  is 
noticed  for  two  or  three  hours  ;  then  a  tingling  burn- 
ing pain  is  perceived.  Soon  the  part  becomes  red 
from  vascular  dilatation,  the  drug  now  producing 
its  rubefacient  effect.    The  next  stage  is  the  forma- 
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tion  of  several  vesicles.  These  soon  run  together  to 
form  one  large  bleb  full  of  clear  serum.  Not  only 
is  cantharides  thus  an  irritant  and  vesicant,  but  it 
is  a  powerful  counter-irritant,  probably  dilating  by 
reflex  action  the  vessels  of  the  deep-seated  organs 
under  the  point  of  application. 

Cantharidin  can  be  absorbed  by  the  skin  in 
sufficient  quantity  to  produce  internal  effects. 

Internal. — Cantharides  is  hardly  used  internally 
in  medicine,  as  it  is  such  a  powerful  irritant. 

G  astro -intestinal  tract, — It  produces  severe 
gastro-intestinal  irritation,  the  patient  suffering 
from  abdominal  pain,  diarrhoea,  and  vomiting. 
There  may  be  a  burning  pain  in  the  throat ;  the 
motions  and  vomited  matters  may  contain  blood. 
These  symptoms  naturally  cause  much  general  de- 
pression. 

Genito -urinary  tract, — The  active  principle  is  ab- 
sorbed into  ■  the  blood,  and  a  few  hours  after  the 
gastro-intestinal  symptoms  have  set  in  the  patient 
complains  of  great  pain  in  the  loins  and  strangury — 
that  is  to  say,  there  is  an  urgent  desire  to  micturate  ; 
the  effort  is  very  painful  from  vesical  tenesmus,  and 
the  quantity  of  urine  passed  is  very  small ;  it  may  con- 
tain albumen  and  blood.  In  severe  cases  of  poison- 
ing there  may  be  greatly  increased  sexual  desire, 
numerous  seminal  emissions,  violent  priapism,  with 
swelling  and  heat  of  the  genital  organs.  In  women 
cantharides  may  cause  abortion  or  induce  menstrua- 
tion. Post  mortem, — Intense  gastro-intestinal  in- 
flammation is  present,  consequently  swelling,  ecchy- 
moses,  and  hyperasmia  of  the  mucous  membrane  of 
the  alimentary  canal  are  observed.  The  kidneys 
are  found  to  be  very  congested  and  in  the  early 
stage  of  acute  nephritis.  There  is  also  much  in- 
flammation of  the  genito-urinary  mucous  membrane. 
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Thekapeutics. 

External. — Cantharides  is  very  largely  employed 
to  raise  a  blister,  and  it  is  of  all  drugs  the  most 
commonly  used  counter-irritant.  It  is  applied  to 
the  chest  in  pleurisy,  over  the  pericardium  in  peri- 
carditis, over  the  inflamed  nerves  in  neuritis,  over 
the  mastoid  process  in  disease  of  the  ear,  over  joints 
with  chronic  effusion  into  them,  over  the  stomach 
when  there  is  gastric  pain,  vomiting,  &c.  A  blister 
applied  over  the  nerve  will  often  relieve  pain  in 
neuralgia.  Cantharides  is  the  basis  of  many  pre- 
parations the  object  of  which  is  to  stimulate  the 
growth  of  the  hair,  such  as  the  following,  Acetum 
Cantharidis,  ^  §  ;  Glycerine,  ^  §  ;  Spiritus  Rosmarini, 
2  I ;  Water,  5  § .  It  will  be  noticed  that  the  liquor, 
the  collodion,  and  the  emplastrum  are  the  strongest 
preparations,  that  the  acetum  and  unguentum  are 
strong,  but  the  remaining  preparations  are  weak. 
If  a  further  counter-irritant  effect  is  desired,  the 
blister,  which  is  usually  pricked,  may  be  irritated  by 
the  application  of  any  irritating  ointment ;  Unguen- 
tum SabinsB  was  formerly  much  used  for  this  pur- 
pose, but  now  after  the  pricking  some  bland 
ointment  is  usually  applied.  If  the  irritation  pro- 
duced by  the  cantharides  itself  is  sufficient,  a  dressing 
of  some  simple  ointment  should  be  applied  when 
vesication  is  complete.  The  cantharides  preparation 
should  not  be  left  on  after  the  development  of  the 
bleb,  lest  the  cantharidin  should  be  absorbed. 
Cantharides  should  not  be  applied  to  a  part  on  which 
the  patient  lies,  or  a  bedsore  may  form  ;  nor  must  it 
be  used  in  renal  disease  ;  and  it  should  be  carefully 
employed  in  children  or  debilitated  persons.  It  ought 
not  to  be  applied  to  paralysed  limbs. 

Internal. — The  drug  is  rarely  given  internally, 
but  it  has  been  used  with  success  in  small  doses  in 
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cases  of  very  chronic  gleet.  Sometimes  it  relieves 
chordee. 

THE  L,EECH. 

Hirudo. — The  Leech.  Two  species  are  official : 
(1)  Sanguisuga  medicinalis,  the  speckled  leech  (belly  greenish 
yellow,  spotted  with  black) ;  (2)  Sanguisuga  officinalis,  the 
green  leech  (belly  olive-green,  not  spotted)  (Nat.  Ord. 
Annelida), 

Characters  of  both  species. — Body  soft,  smooth,  2  or 
more  in.  long,  tapering  to  each  end,  plano-convex,  wrinkled 
transversely  ;  black  olive-green,  with  six  rusty-red  longitudinal 
stripes.  Each  leech  has  a  muscular  disc  at  each  end.  In  the 
centre  of  the  anterior  one  is  a  triradiate  mouth,  provided  with 
three  jaws  and  two  rows  of  teeth.  A  good  specimen  will 
remove  1-2  5  of  blood. 

Action  and  Therapeutics. 

Leeches  are  used  to  remove  blood.  They  are 
usually  applied  over  deep-seated  organs  when  they 
are  congested,  and  great  relief  is  often  afforded. 
For  example,  three  or  four  leeches  over  the  liver 
when  that  organ  is  enlarged  in  heart  disease,  or 
one  or  two  behind  the  ear  when  the  tympanic  cavity 
is  inflamed,  frequently  do  good.  The  leech  being 
applied  to  the  skin,  the  animal  fixes  itself  by  its 
sucker-like  disc,  makes  a  triradiate  cut  with  its 
mouth,  and  draws  into  its  body,  which  consequently 
becomes  swollen,  about  a  drachm  and  a  half  of  blood. 
If  this  is  not  sufficient,  a  hot  fomentation  put  on 
after  the  animal  is  removed  may  increase  the  quan- 
tity to  half  a  fluid  ounce.  The  skin  should  be  well 
washed  with  a  little  milk  before  the  leech  is  applied. 
Occasionally  the  haemorrhage  requires  pressure  or 
some  local  styptic,  as  perchloride  of  iron,  to  stop  it. 
If  leeches  have  to  be  applied  to  the  mouth,  rectum, 
or  uterus,  leech  glasses,  which  only  allow  the  head 
to  protrude,  should  be  used. 

Hiplitlieria  Antitoxin.— (Not  official.)  When 
the  bacillus  of  diphtheria  grows  in  the  body  it  produces 
toxins,  aibumoses,  and  an  organic  acid,  and  provokes  the 
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formation  of  a  substance  (called  an  antitoxin)  which  is 
found  in  the  blood.  This  antitoxin  is  an  antidote  to  the 
toxin  of  the  diphtheria  bacillus,  and  it  is  largely  owing  to  the 
production  of  it  that  the  patient  is  enabled  to  survive,  and 
his  chances  of  surviving  are  enhanced  if  antitoxin  is  ad- 
ministered to  him  to  aid  that  which  is  formed  in  his  body. 

SouKCE. — Diphtheria  bacilli  are  grown  in  a  flask  con- 
taining some  nutrient  broth  {e.g.  meat  broth),  to  which  0*5  per 
cent,  sodium  chloride  and  2  per  cent,  commercial  peptone 
have  been  added.  At  the  end  of  some  weeks  the  bacilli  are 
filtered  ofi,  and  the  fluid  left  contains  a  large  amount  of 
diphtheria  toxin,  and  it  should  be  of  such  a  strength  that 
3^  c.c.  of  it  will  kill  a  good-sized  guinea-pig.  From  |  to  1  c.c. 
of  it  is  injected  into  a  horse :  this  produces  slight  symptoms. 
As  soon  as  they  are  past  a  larger  dose  is  injected,  and  so  the 
dose  is  gradually  increased  until  100  c.c.  or  more  are  given 
at  each  injection.  This  leads  to  the  formation  of  a  large 
amount  of  antitoxin  in  the  blood  serum.  At  the  end  of  some 
months  the  horse  is  bled  to  8  litres  in  a  sterilized  vessel,  the 
blood  coagulates,  and  the  antitoxic  serum  is  put  into  sterilized 
bottles  and  hermetically  sealed,  a  little  carbolic  or  other  anti- 
septic being  added  to  prevent  decomposition. 

Mode  of  Administration. — The  antitoxic  serum  is  always 
injected  subcutaneously  ;  usually  between  the  shoulders  or  on 
the  side  of  the  abdomen.  Before  injection  the  skin  must  be 
thoroughly  washed  with  an  antiseptic.  A  special  syringe,  so 
constructed  that  all  the  parts  of  it  can  be  boiled  before  use, 
is  employed. 

Dose. — It  is  better  to  give  a  small  dose  of  a  concentrated 
rather  than  a  large  dose  of  a  dilute  antitoxin.  The  strength 
of  it  is  stated  on  the  bottle.  The  quantity  given  should  be 
such  that  from  2000  to  4000  normal  units  or  even  more  are 
injected  in  the  first  twenty-four  hours  after  the  patient  comes 
under  treatment.  This  amount  may  be  divided  into  two  or 
three  doses,  but  should  be  repeated  daily  until  the  patient 
begins  to  improve.  A  normal  unit  is  ten  times  the  amount 
of  antitoxic  serum  that  is  just  capable  of  neutralizing  ten 
times  the  fatal  dose  of  toxin  when  the  two  are  simultaneously 
injected  into  the  subcutaneous  tissue  of  a  healthy  guinea-pig. 
The  serum  should  contain  at  least  100  normal  units  in  every 
cubic  centimetre. 

Action  and  Thekapeutics. 

Antitoxic  serum  diminishes  all  the  symptoms  of 
diphtheria,  and  in  particular  it  greatly  lessens  the 
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liability  to  sudden  cardiac  failure.  If  the  diphtheria 
toxin  be  administered  to  animals  fatty  degeneration 
of  the  heart  is  found  after  death,  but  if  they  have 
also  had  antitoxin  this  is  absent.  Both  clinical  and 
experimental  evidence  show  that  after  antitoxin  is 
given,  although  the  bacilli  continue  to  exist  in  the 
throat,  the  formation  of  membrane  ceases  and  that 
which  is  present  rapidly  disappears,  the  patient 
becomes  less  anaemic,  his  pulse  improves,  and  his 
temperature  may  fall  a  little,  although  this  is  less 
influenced  by  antitoxin  than  are  the  other  symptoms 
of  diphtheria.  The  maximum  effect  of  the  antitoxin 
is  not  seen  till  twenty-four  hours  after  injection.  All 
reliable  collections  of  cases  show  that  the  mortality 
is  much  less  when  the  antitoxin  is  used.  It  should 
be  given  at  the  earliest  possible  moment,  even  if  it 
is  only  likely  that  the  patient  is  suffering  from  diph- 
theria. 

Poisoning  symptoms  are  sometimes  seen  after  this 
antitoxin  has  been  given,  but  they  are  unimportant. 
By  far  the  most  common  is  an  erythematous  rash  ;  it 
may  appear  as  late  as  the  end  of  the  third  week  after 
injection,  but  it  is  usually  seen  at  the  end  of  the 
first  week.  In  a  few  cases  a  second  rash  is  observed 
after  the  first  has  faded.  Usually  it  is  a  mere  ery- 
thema, but  it  may  be  papular  or  urticarial.  Pains 
in  the  joints  and  slight  swelling  of  them  are  occa- 
sionally present. 

Streptococcus  Antitoxin  (Not  official)  is  pre- 
pared on  the  same  principles  as  diphtheria  antitoxin.  The 
virulence  of  the  streptococci  is  increased  by  their  passage 
through  several  rabbits ;  they  are  then  grown  on  a  medium 
which  preserves  their  virulence.  A  horse  is  next  treated  with 
successive  doses  of  cultivations  of  these  living  streptococci, 
each  more  potent  than  the  former.  At  the  end  of  a  year  the 
strength  of  the  antitoxic  serum  of  the  horse  is  powerful  enough 
for  use.  The  dose  varies  with  different  specimens  of  anti- 
toxin.   It  is  always  given  subcutaneously. 
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Action  and  Therapeutics. 
Our  experience  of  the  value  of  this  antitoxin  is 
limited,  but  it  snggfests  itself  as  probably  useful  for 
those  diseases  which  are  principally  due  to  infection 
by  streptococci.  Such  are  surgical  septicaemia, 
disease  of  the  middle  ear,  thrombosis  of  the  lateral 
sinus,  and  puerperal  septicapmia.  Successful  cases 
have  been  recorded  of  its  use  in  these  disorders,  and 
perhaps  it  might  be  used  with  advantage  in  any  of  the 
many  diseases  in  which  streptococci  can  be  found. 
It  has  been  tried  in  erysipelas,  but  at  present  it  is 
undecided  whether  it  is  beneficial. 

Tetanuis  Antitoxin  (Not  official)  is  prepared  on 
the  same  principles  as  diphtheria  antitoxin  (q.v.),  and  is 
administered  in  the  same  way.  No  marked  success  has 
attended  its  use,  perhaps  because  tetanus  is  not  usually 
diagnosed  till  long  after  infection. 

Hydrophobia  Antidote.— (Not  official.)  A  rabbit 
is  inoculated  from  the  spinal  cord  of  an  animal  dead  of  hydro- 
phobia, other  rabbits  are  inoculated  from  this,  and  so  through 
a  series  until  the  spinal  cord  (which  is  the  chief  seat  of  the 
virus  in  hydrophobia)  contains  a  virus  the  incubation  period 
of  which  is  seven  days.  The  spinal  cord  loses  its  virulence 
when  exposed  to  the  air,  so  that  a  series  of  spinal  cords 
(each  of  which  originally  contained  a  virus  the  incubation 
period  of  which  was  seven  days)  can  be  prepared  of  greater 
or  less  virulence  according  to  the  time  during  which  they 
have  been  exposed  to  the  air.  It  is  found  that  if  a  patient 
who  has  been  bitten  by  a  rabid  dog  is  inoculated  first  with 
a  rabbit's  spinal  cord  of  a  low  degree  of  virulence,  and  next 
day  with  one  of  a  higher  degree,  and  so  on  increasing  the 
virulence  of  the  injection,  hydrophobia  does  not  usually 
develop  in  him  if  the  treatment  is  begun  soon  after  the  bite. 
The  most  convenient  place  (for  the  inhabitants  of  Great 
Britain)  where  the  treatment  is  carried  out  is  the  Pasteur 
Institute  in  Paris,  and  if  the  person  bitten  go  immediately 
after  the  bite  it  is  quite  likely  he  will  not  suffer  from  hydro- 
phobia. 
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THE  PHAEMACOPOEIAL  VEGETABLE  DRUGS  ARRANGED 
ACCORDING  TO  THEIR  NATURAL  ORDERS. 


Nat.  Order. 

Name  of  Plant. 

Part  of  Plant. 

Name  of  Drug 

Kanunculaceae 

Aconitum  napellus 

Root  and  leaves 

Aconite. 

Delphinium  stapliisagria 

Seeds 

Stavesacre. 

Cimicifuga  racemosa 

Rhizome 

Cimicifuga. 

Hydrastis  canadensis 

Fruit 

Hydrastis. 

Magnoliaceee  ... 

Illicium  anisatum 

Star-anise. 

Meuispermace£e 

JateorrMza  calumba 

Root 

Calumba. 

C  ho  n  d.'  odendron  tomen- 
tosum 

» 

Pareira. 

Anamirta  paniculata 

G-lucoside  from 

seeds 

Picrotoxin. 

BerberidaB 

Podophyllum  peltatum 

Rhizome 

Podophyllin. 

Papiaveraceae  ... 

Papaver  somniferum 

Capsules 

Poppy  capsules 

>J  5) 

Juice  from  cap- 
sules 

Opium. 

„  rhoeas 

Petals 

Red  poppy  petals. 

Cruciferse  

Brassica  alba 

Seeds 

White  mustard. 

„  nigra 

Black  mustard. 

Oochlearia  armoracia 

Root 

Horseradish. 

CanellacGEe 

Canella  alba 

Bark 

Canella  bark. 

PoIygalesB 

Polygala  senega 

Root 

Senega. 
Rhatany. 

Krameria  triandra 

„  ixina 

Rhubarb. 

Rheum  palmatum 

„  officinale 
Grarcinia  Hanburii 

„ 

Gamboge. 

Gruttiferse 

Grum-resin 

Ternstromiacese 

Camellia  thea 

Alkaloid  from 
leaves 

CafEeine. 

Malvaceae   

Grossypium  barbadense 

Hairs  of  seeds 

Cotton  wool. 

Sterculiaceae  ... 

Theobroma  cacao 

Oil  from  seeds 

Oil  of  theobroma. 

Lineae   

Linum  usitatissimum 

Seeds  and  oil 

Linseed. 

Erythroxylon  coca 

Leaves 

Zygophylleas  ... 

Guaiacum  officinale 

Wood 

Gruaiacum  wood. 

„  sanctum 

Kutaceas   

Citrus  vulgaris 

Pe'el  and  flowers 

Orange  peel  and 

flowers 

„  limonum 

Peel  and  juice 

Lemon  peel  and 
juice. 

^gle  marmelos 

Fruit 

Bael  fruit. 

Barosma  betulina 

Leaves 

Buchu. 

„  crenata 

„  serratifolia 

Ruta  graveolens 

Oil  from  whole 

Oil  of  rue. 

plant 

Cusparia  or  An- 
gustura. 

G-alipea  cusparia 

Bark 

Pilocarpus  pennatifolius 

Leaflets 

Jaborandi. 
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Name  of  Plant. 


Picreena  excelsa 
Balsamodeudron  myrrha 

Canarium  commune 
Euonymus  atropurpureus 
Rhamaus  frangulus 

„  pursliianus 
Yitus  vinifera 
Pistacia  leiitiscus 
Astragalus  gummifer 
Glycyrrliiza  glabra 
Oytisus  scoparius 
Pterocarpus  saiitalinus 

„  marsupium 
Myroxylon  pereiree 

„  toluifera 
Pliysostigma  venenosum 
An'dlra  araroba 

Cassia  acutifolia 

„  angustifolia 

„  fistula 
Haematoxylon  campeclii- 

anum 
Tamarindus  indicus 
Copaifera  LangsdorfiQi 

Acacia  Senegal 

Rosa  gallica 
„  centifolia 

„  canina 
Prunus  amygdalus  (dulcis) 
„  (amara) 
,  „  domestica 
„  laurocerasus 

Hagenia  abyssinica 
Liquidambar  orientalis 
Hamamelis  virginica 
Eugenia  caryophyllata 
Pimenta  officinalis 
Melaleuca  minor 
Eucalyptus  globulus 

„  amygdalina 

„       ro strata 

Punica  granatum 

CitruUus  colocynthis 
Ecballium  elaterium 
Conium  maculatum 
Ferula  narbhex 

„  sco.-odogma 


Part  of  Plant. 


Name  of  Drug. 


Wood 

Grum-resin  from 

stem 
Resin 
Root  bark 


Fruit 

Res-in  from  bark 

Grum  from  stem 

Root 

Tops 

Wood 

Juice  from  trunk 
Balsam  from  do. 


Exudation  of 

stem 
Leaflets 

Pulp  of  fruit 
Wood 

Pulp  of  fruit 
Oleo-resin  from 

trunk 
Exudation  of 

stem 
Petals 


Fruit 


Fruit 
Leaves 

Flowers 
Balsam  of  bark 
Bark  and  leaves 
Flower  bud 
Fruit 

Oil  from  leaves 


Exudation  from 

bark 
Root  bark 

Fruit  pulp 
Fruit 

Leaves  and  fruit 
Grum-resin  from 
root 


Quassia  wood. 
Myrrh. 

Elemi. 

Euonymus  bark. 
Fi'angula  bark. 
Oascara  ?agrada. 
Raisins. 
Mastiche. 
Tragacantli. 
Liquorice. 
Broom. 

Red  sandal-wood. 
Kino. 

Balsam  of  Peru. 
Balsam  of  Tolu. 
Calabar  bean. 
Goa  powder. 

Senna. 

Cassia  pulp. 
Logwoo(J. 

Tamarind  pulp. 
Copaiba. 

Grum  acacia. 

Red  rose  petals. 
Cabbage  rose 

petals. 
Hips. 

Sweet  almond. 
Bitter  almond. 
Prune. 

Cherry-laurel 

leaves. 
Cusso. 
Storax. 
Hamamelis. 
Cloves. 
Pimento. 
Cajuput  oil. 
Eucalyptus  oil. 

Red  gum. 

Pomegranate 

root  bark. 
Colocynth. 
Elaterium  fruit. 
Hemlock. 
Asafoetida. 
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Nat.  Obder. 

Name  op  Plant. 

Part  of  Plant. 

Name  of  Drug. 

XJmljellifGraB 

Ferula  galbaniflua 
rubicaulis 

Grum-resin 

Gralbanum, 

,,  sumbul 

Root 

Sumbul. 

Dorema  azninoiiiacuin 

Grum-resin  from 
stem 

Ammoniacum. 

Pimpinella  anisum 

Fruits 

Anise. 

Coriander  sativum 

Coriander. 

Foeniculuiii  capillaceum 

Fennel. 

Peucedanum  graveolens 

Dill. 

Carum  carui 

Caraway. 

,,  ajowan 
Sambucus  nigra 

Stearoptene 

Thymol. 

Caprif olia/CesB 

Flowers 

Elder  flower. 

(JofEea  arabica 

Alkaloid  from 

Caffeine. 

Oincliona  succirubra 

beans 
Bark 

Cinchona  bark 

,j  calisaya 

" 

oflBcinalis 

„  lancifolia 

Cephaelis  ipecacuanha 

Root 

Ipecacuanha. 

XJncaria  gambir 

Extract  of  leaves 

Catechu. 

"V^ailGrifldiGSB 

"V^aleriana  officinalis 

Rhizome 

Valerian, 

Co  p  s  tag   

Anacyclus  pyretlirum 

Root 

Pellitory  root. 

Artemisia  maritima  (stecli- 

maniana^ 
Antbemis  nobilis 

Flowers 

Santonica. 
Chamomile 

Taraxacum  officinale 

Root 

Dandelion. 

Lactuca  virosa 

Herb 

Lettuce. 

Arnica  montana 

Rhizoms 

Arnica. 

Lobelia  inflata 

Herb 

Lobelia. 

Ericaceae   

Arctostaphylos  uva-ursi 

Leaves 

Uva  ursi. 

Gaultlieria  procumbens 

Acid  of  oil 

Salicylic  acid. 

Sapotaceae 

Dichopsis  gutta 

Concrete  juice 

Grutta  percha. 

Styraceas 

Stvrax  benzoin 

Resin  from  bark 

Benzoin. 

Oleaceae   

Olea  europEea 

Oil  from  fruit 

Olive  oil. 

Fraxus  ornus 

Exudation  of 

Manna. 

Apocynaceas 

Stroptianthus  liispidus 

See^^ 

Strophanthus. 

AsclepiadacesB 

Hemidesmus  indicus 

Root 

Hemidesmus. 

Loganiaceas 

Strychnos  nux-vomica 

Seeds 

Nux  vomica. 

Grelsemium  nitidum 

Rhizome 

Grelsemium. 

Grentianaceae 

Gentiana  lutea 

Grcntian. 

Oplielia  cliirata 

Plant 

Chiretta. 

ConvolvulaceaB 

Convolvulus  scammonii 

Root 

Scammony. 

Ipomea  purga 

Tubercles 

SolanacesB 

Capsicum  fastigiatum 

Fruit 

Capsicum. 

Atropa  belladonna 

Root  and  leaves 

Belladonna. 

Datura  stramonium 

Seeds 

Stramonium. 

Hyoscyamus  niger 

Leaves  and 

Henbane. 

flowers 

Nicotina  tabacum 

Leaves 

Tobacco. 

Scrophulari  aceae 

Digitalis  purpurea 

Digitalis. 

Labiatae   

Kosmarinus  officinalis 

Oil  of  flowers 

Oil  of  rosemary. 
Oil  of  lavender. 

Lavandula  vera 

Mentha  piperita 

Oil  from  herb 

Oil  of  peppermint. 

»  }> 

Stearoptene  from 
oil 

Menthol. 
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Nat.  Order. 


Name  of  Plant. 


Part  of  Plant. 


Name  of  Drug. 


Mentha  arvensis 

„  viridis 

Thymus  vulgaris 

Monarda  punctata 
Aristolochia  serpentarii 

„  reticulata 
Piper  nigrum 
„  cubeba 
„  angustifolium 
Myristica  fragrans 
Cinnamomum  zeylanicum 
„  camphora 

Sassafras  oflBcinale 
Nectandra  rodieei 
Santalum  album 
Daphne  mezereum 

„  laureola 
Croton  eieuteria 

„  tiglium 
Ricinus  communis 
Mallotus  philippinensis 
Salix  alba 
Quercus  robur 

„  lusitanica 


Ficus  carica 
Morus  nigra 
Cannabis  sativa 
Humulus  lupulus 
Zingiber  oflacinale 
Elettaria  cardamomum 
Crocus  sativus 
Smilax  officinalis 
Urginea  scilla 
Aloe  vulgaris 

„  Perryi 
Veratrum  viride 
Schoenocaulon  oflSicinale 
Colchicum  autumnale 
Triticum  sativum 
Zea  mays 
Oryza  sativa 
Hordeum  distichum 
Saccharum  officinarum 
Pinus  australis 


pinaster 


Stearoptene  from 
oil 

Oil  of  flowers 

Stearoptene  from 
oil 

Rhizome 

Fruit 

Leaves 
Seeds 

Bark  of  shoots 
Stearoptene  of 

wood 
Root 
Bark 

Oil  of  wood 
Bark 


Oil  of  seeds 

Glands  and  hairs 
Griucoside  of  bark 
Bark 

Parasitic  excres- 
cences of  Cy- 
nips  gallse 
tinctoriee 

Fruit 

Juice  of  fruit 

Tops 

Strobiles 

Rhizome 

Seeds 

Stigma 

Root 

Bulb 

Juice  of  leaves 

Rhizome 
Seeds 

Corm  and  seeds 

Seeds 

Maize 

Rice 

Seeds 

Cane 

Oil  from  exuded 
oleo-resin  (tur- 
pentine), the 
residue  is  resin 


Menthol. 

Oil  of  spearmint. 

Thymol. 

Serpentary. 

Black  pepper. 

Cubebs. 

Matico. 

Nutmeg. 

Cinnamon. 

Camphor. 


bebeeru  bark. 
Sandal- wood  oil. 
Mezereon  bark. 

Cascarilla  bark. 

Croton  oil. 

Castor  oil. 

Kamala. 

Salicin. 

Oak  bark. 

Galls. 


Figs. 

Mulberry  juice. 

Cannabis  indica. 

Hops. 

Ginger, 

Cardamoms. 

Saffron. 

Sarsaparilla. 

Squill. 

Aloes. 

Veratrum  viride. 
Cevadilla. 
Colchicum. 
Wheat  and  starch. 
Starch. 

Pearl  barley. 
Sugar  and  treacle. 
Oil  of  turpentine 
and  resin. 
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Nat.  Order. 


Coniferas  , 


Filices  .. 
Lichenes 
Fungi  .. 


Name  op  Plant. 


Pinus  sylvestris 


balsamea 

larix 

t£eda 

austraTis 

picea 

sylvestris 


Juniperus  oxycednis 

„  communis 

„  sabina 
Aspidum  filix-mas 
Cetraria  islandica 
Claviceps  purpurea 
Saccharomyces  cerevisiaB 


Part  of  Plant. 


Oil  from  exuded 
oleo-resin  (tur- 
pentine), the 
residue  is  resin 

Oleo-resin  exud- 
ing from  bark 

Bark 

A  variety  of  tur- 
pentine 

Resin  from  stem 

Distillate  from 
wood 

Distillate  from 
leaves 

Distillate  from 
wood 

Oil  of  fruit 

Tops 

Rhizome 

Thallus 

Sclerotium 

Ferment  pro- 
duced by  plant 


Name  of  Drug. 


Oil  of  turpentine 
and  resin. 


Canada  balsam. 


Larch  bark. 
Frankincense. 


Burgundy  pitch 
Tar. 

Oleum  pini  syl- 
vestris. 
Oil  of  cade. 

Oil  of  juniper. 
Savin. 
Male  fern. 
Iceland  moss. 
Ergot. 
Yeast, 


APPENDIX  No.  11. 


A  LIST  OF  LATIN  PHKASES  COMMONLY  USED  IN 
THE  WEITING  OF  PEESCRIPTIONS. 


aa. 

Ana 

of  each. 

Ad. 

Adde 

add. 

Ad  lib. 

Ad  libitum 

to  the  desired  amount. 

Ad  us. 

Ad  usum 

according  to  custom. 

^q. 

^quales 

equal. 

Aq. 

Aqua 

water. 

Aq.  bull. 

Aqua  buUiens 

boiling  water. 

Aq.  dest. 

Aqua  destillata 

distilled  water. 

Bib. 

Bibe 

drink. 

Bis  ind. 

Bis  indies 

twice  a  day. 

Bis  in  7  d. 

Bis  in  septem  diebus 

twice  a  week. 

C. 

Cum 

with. 

Cap. 

Capiat 

let  him  take. 

C.  m. 

Cras  mane 

to-morrow  morning. 

C.  m.  s. 

Cras  mane  sumendus 

to  be  taken  to-morrow  morning 

0.  n. 

Cras  nocte 

to-morrow  night. 

Cochl. 

Cochleare 

si)oonful. 

Cochl.  ampL 

Cochleare  amplum 

a  table-spoonful. 
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Cochl.  infant. 

Cochleare  infantis 

a  teaspoonful. 

Cochl.  mag. 

Cochleare  magnum 

a  table-spoonful. 

Cochl.  mod. 

Cochleare  modicum 

a  dessert-spoonful. 

Cochl.  parv. 

Cochleare  parvum 

a  teaspoonful. 

Contin. 

Continuetur 

let  it  be  continued. 

Cuj. 

Cuj  us 

of  which. 

C.  V. 

Cras  vespere 

to-morrow  evening. 

Cyath. 

Cyathus 

a  glassful. 

Cyath.  vinos. 

Cyathus  vinosus 

a  wine-glassful. 

D. 

Do  sis 

a  dose. 

d. 

Da 

give. 

D.  d.  in  d. 

De  die  in  diem 

from  day  to  day. 

Det. 

Detur 

let  it  be  given. 

Dieb.  alt. 

Diebus  alternis 

on  alternate  days. 

Dim. 

Dimidius 

one  half. 

Div. 

Divide 

divide. 

D.  in  p.  ae. 

Divide  in  partes  aequale 

!S  divide  into  equal  parts. 

Exhib. 

Exhibiatur 

let  it  be  given. 

F.  or  ft. 

Fiat 

let  it  be  made. 

F.  h. 

Fiat  haustus 

make  a  draught. 

F.  m. 

Fiat  mistura 

make  a  mixture. 

F.  pil. 

Fiat  pilula 

make  a  pill. 

Gutt. 

Gutta  or  guttse 

drop  or  drops. 

Habt. 

Habeat 

let  him  have. 

Hor.  intenned. 

Horis  intermediis 

at  intermediate  hours 

H.  s. 

Hora  somni 

at  bedtime. 

Ind. 

Indies 

daily. 

Lat.  dol. 

Lateri  dolenti 

to  the  painful  side. 

Mit. 

Mitte 

send. 

Mod.  praescript. 

Modo  praBscripto 

in  the  manner  directed. 

0.  m. 

Omni  mane 

every  morning. 

Omu.  bih. 

Omni  bihor^ 

every  two  hours. 

Omn.  hor. 

Omni  hora 

every  hour. 

0.  n. 

Omni  nocte 

every,  night. 

P.  or  pt. 

Perstetur 

continue. 

Part,  seq. 

Partes  aequales 

equal  parts. 

P.  r.  u. 

Pro  re  nata 

when  required. 

Q.  1. 

Quantum  libet 

as  much  as  is  requisite. 

Q.  s. 

Quantum  suflBcit 

a  suflScieut  quantity. 

Q.  V. 

Quantum  volueris 

at  will. 

R. 

Recipe 

take. 

Rep. 

Repetatur 

let  it  be  repeated. 

Sing. 

Singulorum 

of  each. 

Sum. 

Sumat  or  sumendum 

let  him  take  or  let  it  be  tr.ke 

T  d. 

Ter  in  die 

three  times  a  day. 

s  s 


INDEX 


Abreviations,  35 
Abstracta,  26 
Acacia,  550 

Accelerator  centre, 

action  on,  48 
Accommodation,  105 
Aceta,  11 
Acetanilide,  289 
Acetic  ether,  276 
Acetum,  240 
Acids,  238 

Acidum  aceticum,  240 

—  arseniosum,  205 

—  benzoicum,  580 

—  boricum,  249 

—  carbolicum,  294 

—  chromicum,  216 

—  citricum,  241 

—  gallicum,  536 

—  liydrobromicum,  233 

—  hydrochloricum,  239 

—  hydrocyanicum,  304 

—  lacticum,  242 

—  meconicum,  317 

—  nitricum,  239 

—  oleicum,  547 

—  phosphoricum,  240 

—  pyrogallicum,  536 

—  salicylicum,  427 

—  sulphuricum,  238 

—  sulphurosum,  247 

—  tannicum,  532 

—  tartaricum,  241 
Aconite,  397 
Aconitina,  398 
Action,  36 

Adeps  benzoatus,  580 

—  lanaj,  599 
 hydrosus,  600 

—  praeparatus,  604 
Adjuvans,  31 
Administration  of 

drugs,  27 
.aSsculap,  132 


Mther,  272 

^ther  aceticus,  276 

Air,  66 

Albumen,  607 
Alcohol,  253 

—  amylicum,  265 
Alkaline  earths,  142 
Alkaloids,  3 
Almonds,  548 
Aloes,  446 

Aloin,  448 
Alterative,  109 
Alum,  151 
Aluminium,  151 
Ammouiacum,  506 
Ammonii  benzoas,  580 

—  bromidum,  229 
Ammonium,  135 
Amygdala,  548 
Amyl  colloid,  401 
Amyl  nitrite,  277 
Amylic  alcohol,  265 
Amylum,  591 
Anassthetics,  general, 

99 

—  local,  94 
Analgesics,  288 
Anaphrodisiacs,  106 
Anarcotine,  329 
Anethi  fructus,  499 
Anhidrotics,  55 
Anise,  496 
Anodynes,  local,  93 
Anthelmintics,  39,  550 
Anthemidis  flores,  550 
Anticholagogues,  90 
Antiemetics,  82 
Antifebrin,  289 
Antigalactogogues,  108 
Autihidrotics,  55 
Antimony.  211 
Antiparasitics,  40 
Antiperiodics,  40 
Antipyretics,  62,  288 


Antipyrine,  289 
Antiseptics,  37 
Antisialogogues,  73 
Antispasmodics,  69 
Antitoxin,  Diphtheria, 
616 

—  Streptococcus,  618 

—  Tetanus,  619 
Antizymotics,  39 
Aphrodisiacs,  106 
ApomorphinaB  hydro- 

chloras,  329 
Aqua,  1 10 
Aquas,  11 
Arabin,  6 
Argentam,  159 
Aristol,  303 
Armoraciae  radix,  490 
Arnica,  480 
Arsenic,  205 
Asafoetida,  450 
Astringents,  53 

—  intestinal,  87 
Atropa  belladonna,  332 
Atropina,  334 
Atropinae  sulphas,  334 
Aurantii  cortex,  530 

—  floris,  aqua,  531 

—  fructus,  531 


Bael  fruit,  596 
Balsam  of  Peru,  508 
—  of  Tolu,  509 
Balsams,  6 
Barium,  150 
Barley,  553 
Basis,  31 
Bassorin,  6 
Baths,  110 

Battley's  solution,  313 
Bebeeru  bark,  432 
Beberine,  432 
Beers,  255 
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BelaB  fructus,  596 
Belladonna,  332 
Benzoin,  579 
Bhang,  349 
Bile,  action  on,  88 
Bismuth,  168 
Bismuthi  salicylas,  589 
Bitters,  521 
Black  draught,  442 

—  drop, 314 

' —  wash,  194 

Bladder,  action  of  drugs 

on,  61 
Blaud's  pill,  173 
Bleaching  powder,  220 
Bliss's  cure,  346 
Blood,  action  on,  41 
Blue  ointment,  193 

—  pill,  193 
Boluses,  13 
Borax,  249 
Boro-glyceride,  251 
Bougies  26 
Brain,  action  on,  96 
Brandy,  254 
Brazil  Nuts,  549 
Bromides,  229 
Bromine,  229 
Bronchial  secretion,  68 

—  spasm,  69 
Broom,  564 
Brucine,  355 
Buchu,  513 
Burgundy  pitch,  472 
Burnett's  fluid,  162 
Butyl-chloral  hydras, 

285 
Byne,  554 
Bynol,  555 


Cabbage  rose  petals, 
585 

Cacao  butter,  589 
Cachets,  26 
Caifeinse  citras,  351 
Caffeine,  351 
Cajuput  oil,  477 
Calabar  bean,  361 
Calamine,  163 
Calcium,  142 

—  hypophosphite,  219 
Calefaciens,  Emplas- 

trum,  612 
Calomel,  194 
Calumba,  521 
Calx,  144 

—  chlorinata,  220 

—  sulphurata,  237 

—  Cambogia,  459 


Camphor,  573 
Canada  balsam,  473 
Canella,  527 
Cannabis  indica,  349 
Cantharides,  612 
Capsicum,  490 
Capsules,  26 
Caraway  fruit,  498 

—  oil,  498 
Carbolic  acid,  294 
Carbon,  252 
Cardamoms,  492 
Carlsbad  water,  132 
Carminative  tincture, 

493 

Carminatives,  79 
Carron  oil,  144 
Carui  fructus,  498 
Caryophyllum,  483 
Cascara  sagrada,  445 
Cascarilla  bark,  525 
Cassia  pulp,  436 
Castor  oil,  437 
Cataplasmata,  12 
Catechu,  537 

—  black,  537 
Cathartic  acid,  442 
Cathartics,  85 
Caustics,  51 

Cera  alba,  612 

—  flava,  610 
Cerasin,  6 
Cerata,  26 

Cerebral  depressants,  98. 

—  stimulants,  97 
Cerevisias  fermentum, 

591 
Cerium,  151 
Cetaceum,  607 
Cetraria,  555 
Cevadilla,  404 
Chalk,  142 
Chamomile,  600 

—  oil,  500 
Charas,  349 
Charcoal,  252 
Charta,  13 

Chaulmoogra  oil,  597 
Chemical  constitution, 
37 

Cherry  laurel,  583 
Clieyne-Stokes  breath- 
ing, 70 
Chiretta,  526 
Chloral  hydras,  282 
Chloralamide,  285 
Chloralose,  286 
Chloric  ether,  266 
Chlorinated  lime,  220 

—  soda,  221 


Chlorine,  220 
Chlorodyne,  266 
Chloroform,  265 
Cholagogues,  89, 459 
Chromium,  216 
Chrysarobin,  583 
Churrus,  349 
Cigarettes,  26 
Ciliary  muscle,  105 
Cimicifuga,  528 
Cinchona  bark,  414 
Cinchonidine,  418 
Cinchonine,  419 
Cinchonism,  423 
Cinnamon,  488 
Citrine  ointment,  196 
Cloves,  483 
Clysters,  14 
Coca,  373 

Cooainae  hydrochloras, 

374 
Coccus,  612 
Cochineal,  612 
Codeina,  328 
Cod-liver  oil,  608 
Coffee,  351 
Colchicum,  570 
Cold  pack,  112 
Collodia,  13 
Collodium,  588 
CoUunaria,  26 
Collyria,  26 
Colocynth,  456 
Colour  vision,  106 
Condal,  132 
Condy's  fluid,  191 
Confectiones,  13 
Conii  folia,  367 
—  fructus,  368 
Conine,  368 
Conserves,  13 
Constituens,  30 
Convallaria  majalis,  396 
Copaiba,  514 
Copper,  166 
Coriander  fruit,  497 
Corpuscles,  action  on,  42 
Corrigens,  31 
Corrosive  sublimate,  194 
Coster's  paste,  225 
Goto  cortex,  543 
Cotton  wool,  588 
Counter-irritant,  51 
Cream  of  tartar,  121 
Creasote,  300 
Cretnora,  26 
Creolin,  304 
Creta,  142 
Crocus,  587 
Croton  oil,  453 
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Cubeba,  517 
Cuca,  373 

Cumulative  action,  30 
Cuprum,  166 
Curare,  381 
Curd  soap,  599 
Cusparia,  526 
Gusso,  558 


Damask  rose  petals, 
585 

Dandelion  root,  529 
Datura  tatula,  346 
Daturine,  345 
Decocta,  13 
Deliriants,  97 
Delphine,  562 
Demulcents,  54 
Deodorants,  39 
Diachylon  ointment,  157 
Dialysed  iron,  176 
Dialysis,  7 
Diaphoretics,  54 
Digestion,  action  on,  70 
Digitalin,  383 
Digitalis,  382 
Dill  fruit,  479 
Diphtheria  Antitoxin, 
616 

Direct  action,  36 
Disinfectants,  37 
Dispensing,  35 
Dissolution,  law  of,  96 
Diuretics,  57 
Diuretin,  354 
Domestic  measures,  10 
Donovan's  solution,  195 
Doses,  11,  29 
Dover's  powder,  314 
Drastics,  85 
Drops,  11 

Drugs,  administration 
of,  27 

Duboisinae  sulphas,  349 
Dusart's  syrup,  189 
Dynamite,  280 


Ears,  action  on,  106 
Easton's  syrup,  189 
Ecballii  fructus,  457 
Ecbolics,  107 
Egg  albumen,  607 
—  flip,  254 
Elaeoptenes,  5 
Elaterinum,  458 
Elaterium,  457 
Elder  flowers,  499 
Electrozone,  222 


Electuaries,  13 
Elemi,  482 
Elixir,  simple,  531 
Elixirs,  26 
Elutriation,  7 
Emetics,  79 
Emetine,  409 
Emmenagogues,  107 
Emollients,  54 
Empirical  therapeutics, 
2 

Emplastra,  13 
Emulsiones,  26 
Emulsions,  6 
Enemata,  14,  86 
Epsom  salts,  147 
Ergot,  566 

Erythrophlceum,  396 
Escharotics,  51 
Eserine,  362 
Essentise,  14 
Essential  oils,  4 
Ether,  272 

Eucalyptus  gum,  542 
Euonymin,  461 
Exalgin,  293 
Expectorants,  69 
Extracta,  14 
Eye,  action  on,  103 


Farina  ltni,  553 
—  tritici,  &90 
Fats,  40 

Eel  bovintim,  602 
Fennel  fruit,  497 
Ferrum,  172 
Fig,  435 
Fiiix  mas,  557 
Fir- wool  oil,  510 
Fixed  oils,  4 
Flour,  590 

Foeniculi  fructus,  497 
Fomenta,  26 
Formaldehyd,  304 
Fowler's  solution,  206 
Frangula  bark,  444 
Frankincense,  473 
Franz  Josef,  132 
Friedrichshall,  132 


Galactogogues,  108 
Galbanum,  505 
Galls,  532 
Gamboge,  459 
Ganga,  349 
Gargarisma,  26 
Gastric  a.ntiseptics,  75 
—  juice,  action  on,  74 


Gastric  sedatives,  78 
Gastro-intestinal  irri. 

tant,  76 
Gelatine,  602 
Gelsemium,  365 
General  therapeutics,  2 
Generation,  action  on, 

106 

Gentian,  523 
Ginger,  491 
Glonoin  oil,  280 
Glucosides,  3 
Glusidum,  308 
Glycerina,  17,  545 
Glycerine,  41,  545 
Glycogenic  function,  91 
Glycyrrhiza,  551 
Goa  powder,  583 
Gossypium,  588 
Groulard,  155 
Granati  radicis  cortex, 

558 
Granules,  27 
Green  hellebore,  401 
Gregory's  powder,  440 
Grey  powder,  192 
Griffith's  mixture,  173 
Grindelia,  511 
Guaiacol,  301 
Guaiacum  resin,  592 
—  wood,  592 
Guarana,  351,  354 
Gum  acacia,  550 
Gum-resins,  6 
Gums,  6 
Gun-cotton,  588 
Gunjah,  349 
Guttge,  27 
Gutta  Percha,  590 


H^MATINICS,  43 

Haematoxyli  lignum, 
540 

Haemostatics,  53 
Hamamelis,  541 
Hard  soap,  543 
Haschisch,  349 
Haustus,  27 
Hazelin,  521 
Heart,  action  on,  44 
Heat,  action  on,  62 
Heberden's  ink,  172 
Hemidesmus,  597 
Hemlock,  367 
Henbane,  346 
Himrod's  cure,  346 
Hips,  586 
Hirudo,  616 

Hoffman's  anodyne,  273 


INDEX 


629 


Homatropine,  344 
Honey,  610 
Hops,  331 

Hordeum  decortica- 

tum,  553 
Horseradish,  490 
Hot  pack,  113 
Humulus  lupulus,  331 
Hunyadi  Janos,  132 
Hydragogues,  86 
Hydrargyri  iodidum  vi- 

ride,  195 
Hydrargyrum,  192 
Hydrastis,  433 
Hydrocyanic  acid,  304 
Hydrophobia  antidote, 

619 

Hyoscine,  347 
Hyoscyamine,  346 
Hyoscyamus,  346 
Hypnotics,  98,  281 
Hypodermic  injections, 
28 

Hypophosphites,  219 


Ice-bags,  112 
Ice  poultices,  112,  553 
Iceland  moss,  555 
Ichthyol,  610 
Incompatibility,  chem- 
ical, 31 

—  pharmacological,  34 

—  physical,  33 
Indirect  action,  36 
Infusa,  17 
Inhalations,  25,  66 
Injectiones,  17 
Insufflationes,  27 
Intestinal  astringents, 

87 

Intestines,  action  on,  82 
Intra-ocular  tension, 

105 
Iodides,  225 
Iodine,  222 
Iodoform,  302 
Ipecacuanha,  408 
Iridin,  462 
Iron,  172 
Irritants,  44,  50 
Izal,  304 


Jaborandi,  377 
Jalap,  452 

James's  powder,  212 
Jasmine,  365 
Jervine,  402 
Juices,  23 


Kamala,  559 
Kino,  539 
Kissingen,  132 
Kola  nut,  351 
Komb6  poison,  394 
Koumiss,  601 
Kousso,  558 
Krameriae  radix,  538 


Labarraqub's  solu- 
tion, 221 
Lac,  600 
Lactuca,  332 
Lamellse,  18 
Lanoline,  600 
Lanolinum,  27 
Lapis  divinus,  167 
Larch  bark,  501 
Lard,  604 
Latin  phrases,  625 
Laudanum,  314 
•Laurocerasi  folia,  583 
Laxatives,  84 
Lead,  154 
Leech,  616 
Leiter's  coils,  112 
Lemon,  578 
Lettuce,  332 
Levigation,  7 
Lignum  vitae,  592 
Lime,  144 
Limonis,  578 
Linctus,  27 

—  opiatus,  325 
Lini  semina,  552 
Linimenta,  18 
Linseed,  552 
Liqueurs,  255 
Liquor  carbonis  deter- 

gens,  471 

—  opii  sedativus,  300 

—  pancreaticus,  605 

—  picis  carbonis,  471 
Liquores,  18 
Liquorice,  551 
Lister's  ointment,  250 
Lithium,  141 
Lithontriptics,  59 
Liver,  action  on,  88 
Lixiviation,  7 
Lobelia,  413 

Local  action,  36 
Logwood,  540 
Lotiones,  20 
Lotio  rubra,  165 

—  spiritus,  262 
Lozenges,  24 
Lupulinum,  331 
Lupulus,  331 


Lycopodium,  592 
Lye,  7 
Lysol,  304 


Maceration,  7 
Magnesium,  147 
Male  fern,  557 
Malt,  554 
Manganesium,  190 
Manna,  436 
Marienbad,  132 
Marmor  album,  143 
Massae,  27 
Mastiche,  590 
Mate,  351 
Materia  medica,  1 
Maticse  folia,  519 
Measures,  8 

—  domestic,  10 
Mel,  610 
Mella,  20 
Menthol,  577 
Mercury,  192 

—  administration  of, 
243 

Metabolism,  action  on, 
108 

Metrical  system,  9 
Mezereon  bark,  481 
Mica  Panis,  591 
Milk,  60 

—  action  on,  108 

—  artificial  human,  600 

—  drugs  excreted  in, 
108 

—  peptonised,  601 
Mindererus  spirit,  139 
Misturse,  20 
Mollinum,  27 
Monk's-hood,  397 
Monsel's  solution,  185 
Mori  succus,  686 
Morphia  poisoning, 

327 

Morphinae  acetas,  317 

—  hydrochloras,  315 

—  sulphas,  317 
Morton's  fluid,  225 
Moschus,  598 
Motor  centres,  97 
Mucilagines,  20 
Mulberry  juice,  586 
Muscles,  action  on,  91 
Musk,  598 
Mustard,  474 
Mydriatics,  104 
Myotics,  105 
Myristica,  488 
Myrrh,  507 
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Naphthol,  304 
Narcotics,  99 
Narcotiue,  329 
Natural  orders,  621 
Nebulae,  27 

Nectandras  cortex,  432 
Nepenthe,  314 
Nerves,  action  on,  91 
Neuritis,  drugs  causing, 
94 

Neutral  principles,  3 
Nicotine,  371 
Nitrate  of  amy],  277 
Nitrites,  276 
Nitro-glycerine,  280 
Nobel's    blasting  oil, 

280 
Nutmeg,  487 
Nux  vomica,  355 


Oil  of  Almonds,  549 

—  anise,  496 

—  cade,  471 

—  copaiba,  515 

—  coriander,  497 

—  cubebs,  617 

—  dill,  499 

—  juniper,  512 

—  lavender,  493 

—  lemon,  578 

—  linseed,  553 

—  peppermint,  494 

—  rosemary,  480 

—  rue,  521 

~  sandal-wood,  519 

—  savin,  570 

—  spearmint,  495 

—  theobroma,  589 

—  turpentine,  464 
Oils,  fixed,  4 

—  volatile,  4 
Ointments,  25 
Olea,  20 
Oleata,  20 
Oleic  acid,  547 
Oleo-resina  oubebae, 

517 

Oleo-resins,  6 

Oleum  amygdalae,  549 

—  anethi,  499 

—  anisi,  496 

—  anthemidis,  500 

—  cadinum,  471 

—  cajuputi,  477 

—  carui,  498 

—  carophylli,  483 

—  cinnamomi,  489 

—  copaibee,  515 

—  coriandri,  497 


Oleum  crotonis,  453 

—  cubebse,  517 

—  eucalypti,  478 

—  gynocardias,  597 

—  juniperi,  512 

—  lavaudulae,  493 

—  limonis,  578 

—  lini,  553 

—  menthae  piperita3,494 

—  menthae  viridis,  495 

—  morrhuae,  608 

—  myristicae,  487 
 expressum,  488 

—  olivaj,  543 

—  pimentae,  485 

—  pini  sylvestris,  510 

—  ricini,  437 

—  rosmarini,  480 

—  rutas,  521 

—  sabinee,  520 

—  santali,  519 

—  sinapis,  474 

—  terebinthinae,  464 

—  theobromatis,  589 
Olive  oil,  543 
Opium,  311 
Orange  flowers,  531 

—  fruit,  531 

—  peel,  530 

—  wine,  255 

Orth  omethylacetani- 

lide,  293 
Ouabaine,  392 
Ovi  albumen,  607 

—  vitellus,  607 
Ox-gall,  602 
Oxymel,  611 
Oxymella,  21 
Oxytocics,  107 


Pack,  cold,  112 
—  hot,  113 
Paint,  27 

Pancreaticus,  liquor, 
605 

Papaver  somniferum, 
211 

Paraffin,  309 
Paraguay  tea,  351 
Paraldehydum,  287 
Parasiticides,  40 
Paregoric,  314 
Pareira,  594 
Parish's  food,  189 
Paste,  27 
Pastillus,  27 
Pearl  barley,  553 
Pelleterine,  558 
Pepper,  465 


Peppermint,  494 
Pepsin,  602 
Percolation,  7 
Perles,  27 
Pessus,  27 

Pharmaceutical  prepa- 
rations, 11 

—  processes.  6 
Pharmacognosy,  defini- 
tion, 1 

Pharmacology,  27 

—  definition,  1 
Pharmacopoeia,  defini- 
tion, 2 

Pharmacy,  3 

—  definition,  1 
Phenacetin,  289 
Plienazonum,  289 
Phenol,  294 
Phosphorus,  217 
Physostigmatis  semen, 

361 

Physostigmine,  362 
Picrotoxin,  562 
Pigmentum,  27 
Pilocarpinae  nitras,  372 
Pilulee,  21 
Pimento,  485 
Piper  nigrum,  486 
Pix  Burgundica,  472 

—  liquida,  469 
Plasma,  action  on,  41 
Plaster  of  Paris,  146 
Plasters,  13 
Plumbum,  154 
Plummer's  pill,  195 
Pneumogastric,  action 

on,  48 
Podophyllin,  459 
Poison  nut,  356 
Pomegranate  root  bark, 

558 

Poppy  capsules,  311 
Posology,  29 
Potash  water,  117 
Potassa  sulphurata, 
236 

Potassii  bromidum,  239 

—  iodidum,  225 

—  permanganas,  190 
Potassium,  114 
Powders,  22 
Preparations,  standard- 
ized, 8 

Prescribing,  31 
Prescription,  34 
Primary  action,  36 
Prune,  435 
Prussic  acid,  304 
Pterocarpi  lignum,  688 
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Pullna,  132 

Pulveres,  22 
Pupil,  action  on,  103 
Purgatives,  84,  434 
Pustulants,  51 
Pyrethrum,  482 
Pvrogallic  acid,  536 
Pyroxylin,  588 


Quassia,  524 
Quercus  cortex,  532 
Quillaia,  589 
Quinine,  417 


Raisins,  556 
Rash,  drugs  producing 
a,  56 

Rational  therapeutics,  1 
Red  corpuscles,  action 
on,  42 

—  gum,  542 

—  lotion,  165 

—  poppy  petals,  331 

—  precipitate,  193 

—  sandal -wood,  588 
Refrigerants,  73 
Remote  action,  36 
Resin,  472 
Resins,  5 
Resorcin,  294 
Respirafcion,  action  on, 

65 

Respiratory  centre,  67 
Rhamni  frangulae  cor- 
tex, 444 

—  purshianae  cortex,445 
Rhatany,  538 
Rhoeados  petala,  331 
Rhubarb,  439 
Roborans  plaster,  177 
Rosse  caninae  fructus, 

586 

Rose  petals,  585 
Rosin,  472 
Rubefacients,  50 


Sabadilla,  404 
Sabinae  cacumina,  520 
Saccharin,  308 
Saccharum,  586 

—  lactis,  602 
Saffron,  687 

St.  Ignatius  bean,  355 
Sal  alembroth,  202 

—  ammoniac.  138 

—  volatile,  138 
Salicin,  426 


Saline  purgatives,  86 
Salivary  glands,  action 

on,  71 
Salol,  432 
Salt,  133 

Sambuci  flores,  499 
Sandal  wood,  588 
Sanitas,  468 
Santonica,  560 
Santoninum,  560 
Sapo  durus,  543 

—  mollis,  544 

—  animalis,  599 
Saponin,  598 
Sarsaparilla,  594 
SarsEe  radix,  594 
Sassafras,  596 
Savin  tops,  520 
Scaling,  7 
Scammony,450 
Scilla,  394 
Scoparium,  564 
Scott's  ointment,  193 
Secondary  action,  36 
Seidlitz  powder,  131 
Senega,  407 
Senna,  442 
Serpentary,  527 
Sevum  praeparatum,  599 
Sherry,  255 
Sialogogues,  72 
Silver,  159 

Sinapis,  475 

—  alb  as  semina,  474 

—  nigree  semina,  474 
Skin,  action  on,  64 

—  rash  on,  56 
Soap,  543,  599 

—  constitution,  4 
Soda  water,  128 
Sodae  chlorinatfe,  221 
Sodii  benzoas,  581 

—  bromidum,  229 

—  hypophosphis,  219 

—  hyposulphis,  134 

—  iodidum,  225 

—  nitris,  281 

—  salicylas,  427 

—  sulphocarbolas,  299 

—  valerianas,  502 
Sodium,  126 
Soft  soap,  544 
Soporifics,  98 
Soya  beans,  555 
Spermaceti,  607 
Spinal  cord,  a  ction  on,  94 
Spirit  of  nitrous  ether, 

276 
Spirits,  254 
Spiritus,  22 


Sponging,  cold,  112 

—  hot,  113 
Squill,  394 
Standardizing,  8 
Staphisagria,  361 
Starch,  591 
Stavesacre,  561 
Stearoptenes,  5,  549 
Steel  wine,  172 
Stomach,  action  on,  549 
Stomachics,  74 
Storax,  51 
Stramonium,  345 
Streptococcus  anti- 
toxin, 618 

Strontium  salts,  233 
Strophanthus,  393 
Strychnine,  356 
Styptics,  53 
Sty  rax,  510 
Succi,  23 
Sudorifics,  55 
Suet,  599 
Sugar,  686 

—  of  milk,  602 
Sulphocarbolates,  288 
Sulphonal,  288 
Sulphur,  234 
Sulphuris  iodidum,  237 
Sumbul  radix,  493 
Suppositoria,  23 
Supra-renal  extract,  606 
Suspensions,  6 

Sweet  spirits  of  nitre, 
276 

Sydenham's  laudanum, 

314 
Symbols,  8 

Sympathetic  system 

106 
Syrupi,  23 

Syrupus  Ferri  Phos- 
phatis  Oompositus , 
189 

—  Trium  Phosphatum, 
189 

Tabaci  folia,  371 
Tabellse,  23 
Tamar  indien,  444 
Tamarind,  435 
Tannin,  532 
Tar,  469 
Tarasp,  132 
Taraxaci  radix,  529 
Tartar  emetic,  212 
Tea,  351 

Teeth,  action  on,  70 
Temperature,  action  on 
62 
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Tension,  intraocular, 
105 

Terebena  pura,  469 

Terebinthina  canaden- 
sis, 473 

Tetanus  Antitoxin,  619 

Tetronal,  288 

Thebaine,  329 

Theine,  351 

Therapeutics,  27 

—  definition,  1 

Theriaca,  586 

Thompson's  fluid,  251 

Thus  americanum,  473 

Thymol,  576 

Thyroid  gland  prepara- 
tions, 605 

Tinctura  carminativa, 
493 

Tincturas,  23 

Tobacco,  371 

Tonic,  109 

Toxicology,  definition, 
1 

Tragacanth,  549 
Transfusion,  saline,  27 
Treacle,  586 
Trinitrin,  272 
Trional,  288 
Triticum,  565 
Triturationes,  27 


Trochisci,  25 
Turpentine,  464 

TJnguenta,  25 
Unguentum  metal- 
lorum,  165 

—  simplex,  580 
Urari,  381 

TJrea,  action  on,  90 
Urethra,  action  on,  61 
Urine,  composition 
altered,  60 

—  quantity  altered,  57 

—  rendered  acid,  57 

 alkaline,  59 

 aseptic,  60 

Uterus,  action  on,  107 
Uvae,  556 

Uva  ursi,  563 

Vagus,  action  on,  48 
Valerian,  50 
Vapores,  25 
Vaseline,  309 
Vaselinum,  27 
Vaso-motor  centre, 

action  on,  52 
Vegetable  drugs,  310 
Veratrine,  404 
Veratroidine,  403 


Veratrum  viride,  401 
Vermicides,  40 
Vermifuges,  40 
Vesicants,  51 
Vessels,  action  on,  49 
Vina,  25 
Vinegar,  240 
Vinum,  255 
Virginia  prune,  308 
Volatile  oils,  4,  463 

Waeburg's  tincturb, 

426 
Water,  110 
Wax,  610 
Weights,  8 

White  corpuscles, 

action  on,  44 
Wines,  25,  255 
Wood  wool,  469 
Wourali,  381 

Yeast,  591 
Yellow  wash,  194 
Yolk  of  egg,  607 

ZINCI  SULPHOCARBO- 
LAS,  300 

—  valerianas,  502 
Zincum,  161 
Zingiber,  491 
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the  County  of  Argyll.   8vo,  with  several  Hospital  Plans,  10s.  6d. 

Hospitals  and  Asylums  of  the  World :  their 

Origin,  History,  Construction,  Administration,  Management,  and 
Legislation.  By  Henry  C.  Burdett.  In  4  vols.,  super-royal  8vo,  and 
Portfolio.  Complete,  168s.  Vols.  I.  and  II. — Asylums,  90s.  Vols. 
III.  and  IV.— Hospitals,  with  Plans  and  Portfolio,  120s. 

Mental  Diseases :  Clinical  Lectures.    By  T.  S. 

Clouston,  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinburgh.  Fourth  Edition.  Cr.  8vo,  with  15  Plates,  148. 

The  Insane  and  the  Law  :  a  Plain  Guide  for 

Medical  Men,  Solicitors,  and  Others  as  to  the  Detention  and  Treat- 
ment, Maintenance,  Responsibility,  and  Capacity  either  to  give 
evidence  or  make  a  will  of  Persons  Mentally  Afflicted.  With  Hints  to 
Medical  Witnesses  and  to  Cross-Examining  Counsel.  By  G.  Pitt- 
Lewis,  Q.C.,  R.  Percy  Smith,  M.D. ,  F.R.C.P.,  Resident  Physician, 
Bethlem  Hospital,  and  J.  A.  Hawke,  B.A.,  Barrister-at-Law.  Svo,  14s. 
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A  Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  Etymology,  and  Synonyms  of  the  Terms  used  in 
Medical  Psychology ;  with  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ;  and  The  Law  of  Lunacy  in  Great  Britain  and 
Ireland.  Edited  by  D.  Hack  Tuke,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2  vols. 
1,500  pages,  royal  8vo,  Illustrated,  42s. 

Mental  Physiology,  especially  in  its  Relation 

to  Mental  Disorders.  By  Theo.  B.  Hyslop,  M.D.,  Assistant  Physician 
to  the  Bethlem  Eoyal  Hospital,  Lecturer  on  Mental  Diseases  in 
St.  Mary's  Hospital  Medical  School.    8vo,  18s. 

Lunacy  Law  for  Medical  Men.    By  Charles 

Mercier,  M.B.,  Lecturer  on  Neurology  and  Insanity  to  the  West- 
minster Hospital  Medical  School,  and  to  the  Medical  School  for 
Women.    Crown  8eo,  5s. 

The  Journal  of  Mental    Science.  Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association. 
8vo,  5s. 

Mental  Affections  oi  Childhood  and  Youth 

(Lettsomian  Lectures  for  1887,  etc.).  By  J.  Langdon-Down,  M.D., 
F.R.C.P.,  Consulting  Physician  to  the  London  Hospital.   8vo,  6s. 

Manual  of  Midwifery,   including  all  that  is 

likely  to  be  required  by  Students  and  Practitioners.  By  Alfred  L. 
Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy's  Hospital.  Fourth 
Edition.    Crown  8vo,  with  271  Engravings,  15s. 

The  Practice  of  Midwifery :  a  Guide  for  Prac- 
titioners and  Students.  By  D.  Lloyd  Roberts,  M.D.,  F.R.C.P., 
Lecturer  on  Clinical  Midwifery  and  Diseases  of  Women  at  the  Owens 
College ;  Consulting  Obstetric  Physician  to  the  Manchester  Royal 
Infirmary.  Fourth  Edition.  Fcap.  8vo,  with  Coloured  Plates  and 
Wood  (226)  Engravings,  10s.  6d. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henry 
Jellett,  M.D.,  Assistant  Master,  Rotunda  Hospital.  With  45  Illus- 
trations.   Crown  8vo,  6s. 

Obstetric  Aphorisms :  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joseph  G.  Swayne,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Edition. 
Fcap.  8vo,  with  20  Engravings.   3s.  6d. 
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Lectures  on  Obstetric  Operations :  including 

the  Treatment  of  Haemorrhage,  and  forming  a  Guide  to  the  Manage- 
ment of  Difficult  Labour.  By  Egbert  Barnes,  M.D.,  F.E.C.P., 
Consulting  Obstetric  Physician  to  St.  Greorge's  Hospital.  Fourth 
Edition.    8vo,  with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A  Clinical  History  of  Medical  and  Surgical 

Diseases  of  Women.    Second  Edition.   8vo,  with  181  Engravings,  28s. 

Gynaecological     Operations    (Handbook  of). 

By  Alban  H.  G.  Doran,  F.E.C.S.,  Surgeon  to  the  Samaritan  Hospital. 
8vo,  with  167  Engravings,  15s. 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  AI.FRED  L.  Galabin,  M.A.,  M.D,,  F.E.C.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  142  Engravings,  8s.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  James  Oliver,  M.D.,  F.E.S.E.,  M.E.C.P.,  Physician  to  the 
Hospital  for  Diseases  of  Women,  London.    Fcap.  8vo,  3s.  6d. 
By  the  same  Author. 

Abdominal  Tumours  and  Abdominal  Dropsy 

in  Women.    Crown  8vo,  7s.  6d. 

A    Practical    Treatise    on    the    Diseases  of 

Women.  By  T.  Gait.lard  Thomas,  M.D.  Sixth  Edition,  by  Paul 
F.  MuNDl^;,  M.D.,  Professor  of  Gynaecology  at  the  New  York 
Polyclinic  -and  at  Dartmouth  College.  Eoy.  8vo,  with  347  Engrav- 
ings, 25s. 

Notes  on  Diseases  of  Women  :  specially  de- 
signed to  assist  the  Student  in  preparing  for  Examination.  By 
James  J.  Eeynolds,  L.E.C.P.,  M.E.C.S.  Fourth  Edition,  Fcap. 
8vo,  3s.  6d. 

Sterility.    By  Egbert  Bell,  M.D.,  F.F.P.  &  S.  Glasg., 

Senior  Physician  to  the  Glasgow  Hospital  for  Diseases  peculiar  to 
Women.    8vo,  5s. 

A  First  Series  of  Fifty-four  Consecutive  Ovario- 
tomies, with  Fifty-three  Eecoveries.  By  A.  C.  Butler-Smythe, 
F.E.C.P.  Edin.,  Surgeon  to  the  Samaritan  Free  Hospital,  Senior 
Surgeon  to  the  Groivenor  Hospital  for  Women  and  Children.  8vo, 
6s.  6d. 

Notes  on  Gynaecological  Nursing.     By  John 

Benjamin  Hellier,  M.D.,  M.E.C.S.  Lecturer  on  the  Diseases  of 
Women  and  Children  in  the  Yorkshire  College,  and  Surgeon  to  the 
Hospital  for  Women,  etc.,  Leeds.   Crown  8vo,  Is.  6d. 
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  with  a  Glossary.  By  Edwaed  J. 
DOMVILLE,  Surgeon  to  the  Devon  and  Exeter  Hospital.  Eighth 
Edition.    Crown  8vo,  2s.  6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.,  Obstetric  Physician 
to  St.  Thomas's  Hospital.  Third  Edition.  Fcap.  8vo,  with  Bngrav 
ings,  2s.  6d. 

By  the  same  Author. 

A    Short     Manual     for    Monthly  Nurses. 

Revised  by  M.  A.  Atkinson.   Fourth  Edition.   Fcap.  8vo,  Is.  6d. 

Lectures  on  Medicine  to  Nurses.    By  Herbert 

E.  Cuff,  M.D.,  F.R  C.S.,  Assistant  Medical  Officer,  South  Western 
Fever  Hospital,  London,    With  25  Illustrations.    Crown  Svo,  3s.  6d. 

Antiseptic  Principles  for  Nurses.    By  C.  E. 

Richmond,  F.R.C.S.   Crown  Svo,  Is. 

A  Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.   Svo,  22s. 

By  the  same  Author. 

Clinical    Studies    of    Disease    in  Children. 

Second  Edition.    Post  Svo,  7s.  6d. 

Also. 

The    Wasting     Diseases     of    Infants  and 

Children.    Fifth  Edition    Post  Svo,  Ss.  6d. 

The  Diseases  of  Children.   (Student's  Guide 

Series.)  By  Jas.  F.  Goodhart,  M.D.,  F.R.C.P.,  Physician  to  Guy's 
Hospital.    Fifth  Edition.    Fcap.  Svo,  10s.  6d. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Edition.    Crown  Svo,  12s.  6d. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren.  By  Edward  Ellis,  M.D.   Fifth  Edition,   Crown  Svo,  10s. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing Infants  and  Young  Children.  By  Edmund  Cavtley,  M.D., 
Physician  to  the  Belgrave  Hospital  for  Children,    Crown  Svo,  7s.  6d. 

Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Pharmacology  and  Therapeutics  at,  Guy's 
Hospital.    Second  Edition.    Fcap.  Svo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

D.  F.  Phillips,  M.D.,  LL.D.,  F.R.S.  Bdin. 
Vegetable  Kingdom — Organic  Compounds — Animal  Kingdom.   8vo,  58. 
Inorganic  Substances.    Second  Edition.   8vo,  21  s. 

Galenic  Pharmacy :  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopceia.  By  H.  A  Cripps,  M.P.S. 
8vo,  with  76  Engravings,  Ss.  6d. 

The  Galenical   Preparations   of  the  British 

Pharmacopoeia ;  a  Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Glasgow.  Bvo, 
48.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyne.  Third  Edition.  8vo,  with  44  Wood  Engravings  and 
32  Lithograph  Fac-Simile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pereira,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Ince, 
F.C.S.,  F.L.S.   24mo,  5s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beasley.  Eleventh 
Edition.   18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Tenth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  ot 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
IBmo,  66.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire,  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.   8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.   18mo,  6s. 
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Royle's    Manual    of    Materia    Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  1885.  By  John  Haeley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.   Crown  8vo,  with  139  Engravings,  15s. 

Southairs  Organic  Materia  Medica,  being  a 

Handbook  treating  of  some  of  the  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopoeia.  Fifth  and  Enlarged 
Edition,  by  John  Barclay,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  College,  Birmingham. 
8vo,  6s. 

Recent    Materia    Medica.     Notes    on  their 

Origin  and  Therapeutics.   By  F.  Harwood  Lescher,  F.C.S.  Pereira 
Medallist.   Fourth  Edition.   8vo,  2s.  6d. 
Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  conference.  Annually.  8vo,  10s. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

By  J.  Reynolds  Green,  Sc.D.,  M.A.,  F.R.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I.  :  Anatomy  and  Morphology,  with  788  Engravings.  Second 
Edition.    7s.  6d. 

Vol.  II. :  Classification  and  Physiology,  with  415  Engravings,  10s. 

The  Student's  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  By 
Robert  Bentley,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  8vo,  with  350 
Engravings,  3s.  6d. 

Medicinal    Plants :   being  Descriptions  with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr. 
H.  Trimen,  F.R.S.  In  4  vols.,  large  8vo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical     Therapeutics :     a    Manual.  By 

Edward  J.  Waring,  C.I.E.,  M.D.,  F.R.C.P.,  and  Dudley  W. 
Buxton,  M.D.,  B.S.  Lond.   Fourth  Edition.    Crown  8vo,  148. 
By  the  same  Author. 

Bazaar  Medicines    of  India,  and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fifth  Edition.   Fcap.  8vo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

of   Cases   (Croonian   Lectures,    1882).    By   Sir   Joseph  Fayrer, 
K.C.S.I.,  M.D.   8vo,  with  17  Temperature  Charts,  12s. 
By  the  same  Author. 

The   Natural   History   and  Epidemiology  of 

Cholera :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1888    8vo,  8s.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.E.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8vo, 
with  71  Engravings,  12s. 

By  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Compendium  of  Diseases  generally.  Second  Edition.  Post  8vo, 
10^-  Also. 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.    Crown  8vo,  4s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.R.C.S.,  Surgeon,  Bengal 
Army.    8vo,  12s.  6d. 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.E.,  M.D.,  F.R.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.    8vo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.C.P.,  F.R.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  118 
Engravings.    Fcap.  8vo,  12s.  6d. 

The    Principles    and    Practice   of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  8vo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual   of   the    Practice   of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy's  Hospital.  Fourth  Edition.  Cr.  8vo,  with 
Engravings,  15s. 
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowlbr,  M.A.,  M.D. 
F.R.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  25s. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Charteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgow.  Seventh  Edition 
Fcap.  8vo,  with  Engravings  on  Copper  and  Wood,  10s. 

A  Text-Book  of  Bacteriology  for  Students  and 

Practitioners  of  Medicine.  By  G.  M.  Sternberg,  M.D.,  Surgeon- 
General,  U.S.  Army.  With  9  Plates  and  200  Figures  in  the  Text. 
8vo,  24s. 

How  to   Examine    the    Chest :    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.E.C.P. 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Engravings.    Fcap.  Bvo,  5s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.R.S.,  F.R.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engravings.   4to,  half-bound  in  Calf,  70s. 

By  the  same  Author. 

A  Treatise  on   Diseases  of  the  Lungs  and 

Pleura.  Edited  by  Sidney  Coupland,  M.D.,  F.R.C.P.,  Physician  to 
Middlesex  Hospital.  Roy.  Bvo,  with  Engravings ;  also  Portrait  and 
Memoir  of  the  Author,  36s. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Harris,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
8vo,  with  55  Illustrations  (some  Coloured),  7s.  6d. 

The   Schott   Methods  of  the  Treatment  oi 

Chronic  Diseases  of  the  Heart,  with  an  account  of  the  Nauheim  Baths, 
and  of  the  Therapeutic  Exercises.  By  W.  Bezly  Thorne,  M.D., 
M.R.C.P.    Second  Edition.    8vo,  with  Illustrations,  5s. 

Guy's  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.   Vol.  XXXVII.   Third  Series.   8vo,  10s.  6d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  XXIV.   New  Series.   Bvo,  8s.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  X.  8vo,  6s. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fenwick,  M.D.,  F.E.C.P.,  Physician  to  the  London 
Hospital.   Seventh  Edition.   Pcap,  8vo,  with  117  Engravings,  Ts. 

By  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  35  Engravings,  10s. 

Also. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  6d. 

Also. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  8vo,  2s. 

The  Microscope  in  Medicine.    By  Lionel  S. 

Beale,  M.B.,  F.R.S.,  Consulting  Physician  to  King's  College  Hos- 
pital.  Fourth  Edition.   8vo,  with  86  plates,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    8vo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Fourth  Edition.    8vo,  5s. 

Myxcedema  and  the  Thyroid  Gland.    By  John 

D.  GiMLETTE,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  5s. 

The  Physiology  of  the  Carbohydrates  ;  their 

Application  as  Food  and  Relation  to  Diabetes.  By  F,  W.  Pavy,  M.D., 
LL.D.,  F.R.S.,  F.R.C.P.,  Consulting  Physician  to  Guy's  Hospital. 
Royal  8vo,  with  Plates  and  Engravings,  10s.  6d. 

Medical   Lectures   and   Essays.     By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.R.S.,  Consulting  Physician  to  King's 
College  Hospital.   8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apncea).    Svo,  3s. 

Also 

History    of   the    Cholera  Controversy,  with 

Directions  for  the  Treatment  of  the  Disease.   8vo,  3s. 

Also 

The  Pathology  of  the  Contracted  Granular 

Kidney  and  the  Associated  Cardio- Arterial  Changes.  With  29  Illustra- 
tions.  Svo,  4s. 
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Uric  Acid  as  a  Factor  in  the  Causation  of 

Disease.  By  Alexander  Haig,  M.D.,  F.R.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Royal  Hospital  for  Children  and 
Women.    Third  Edition.    8vo,  with  54  Illustrations,  12s.  6d. 

Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment. By  J.  B.  Berkart,  M.D.,  late  Physician,  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Second  Edition,  with  7 
Plates  (35  Figures).   8vo,  10s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  E.  Sansom,  M.D,,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  GowERS,  M.D.,  F.R.C.P.,  F.R.S.,  Physician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts.   8vo,  16s. 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
YoL.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.    Second  Edition.   Roy.  8vo,  with  179  Engravings,  15s. 

YoL.II. — Diseases  of  the  Brain  and  Cranial 

Nerves :  General  and  Functional  Diseases  of  the  Nervous  System. 
Second  Edition.    Roy.  8vo,  with  182  Engravings,  20s. 
Also. 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.   8vo  Ts.  6d. 

Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.   8vo,  with  Engravings,  7s.  6d. 

Also. 

Syphilis  and  the  Nervous  System :  being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.   8vo,  4s. 

The  Nervous  System,  Diseases  of.    By  J.  A. 

Ormerod,  M.D.,  F.R.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.   With  66  Illustrations.   Fcap.  8vo,  Ss.  6d. 
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Diseases  of  the  Nervous  System.  Lectures 

delivered,  at  Guy's  Hospital.  By  Samuel  Wilks,  M.D.,  F.R.S. 
Second  Edition.   8vo,  18s. 

Handbook   of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.CP.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Manchester.    Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author, 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  En- 
gravings, 4s.  6d. 

Stammering  :    its    Causes,    Treatment,  and 

Cure,   By  A.  G.  Bernard,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.    With  Plates  and  Engravings.    8vo,  3s.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
Svo,  15s. 

By  the  same  Author. 

Some   Forms  of  Paralysis   from  Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
Svo,  5s. 

Also. 

On  the   Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  System.    Crown  8vo,  4s.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Granville,  M.D.   Crown  8vo,  6s. 

Diseases  of  the   Liver :    with   and  without 

Jaundice.  By  George  Harley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  8vo,  3s.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
Csecum,  Intestines,  and  Peritoneum.  By  S.  O.  Habekshon,  M.D., 
F.R.C.P.   Fourth  Edition.   8vo,  with  5  Plates,  21s. 

On  Gallstones,   or  Cholelithiasis.     By  E.  M. 

Brockbank,  M.D.  Vict.,  M.R CP.  Lond.,  late  Resident  Medical 
Officer  at  the  Manchester  Royal  Infirmary  and  the  Birmingham 
General  Hospital.    Crown  8vo,  7s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  puncturing  the  Abdomen.  By  John  W.  Ogle,  M.D., 
Consulting  Physician  to  St.  George's  Hospital.    8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts  at   Home   and  Abroad.  By 

M.  Charteris,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University.  Second  Edition.  Crown  8vo,  with  Map, 
5s.  6d, 

The    Mineral    Waters  of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
ViNTRAS,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.   Second  Edition.    Crown  8vo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasby  Taylor,  M.D., 
M.R.C.S.   8vo,  3s.  6d. 

Surgery  :  its  Theory  and  Practice.    By  William 

J.  Walsham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Fifth  Edition  Crown 
8vo,  with  380  Engravings,  12s.  6d. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  East  Cornwall  Hospital.  Fifth  Edition.  Crown  8vo,  with  149 
Engravings,  6s. 

Illustrated  Ambulance  Lectures  :  (to  which  is 

added  a  Nursing  Lecture)  in  accordance  with  the  Regulations  of  the 
St.  John's  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Martin,  M.D.,  F.R.C.S.,  Hon.  Surgeon  to  the  Blackburn 
Infirmary.    Fourth  Edition.    Crown  8vo,  with  60  Engravings,  2s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser,  Professor  of  Anatomy,  Eoyal  College  of  Surgeons 
in  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.   Folio,  63s. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.K.S.E.,  Surgeon  to  the  Bristol  Royal  Infirmary,  Professor  of 
Surgery,  University  College,  Bristol.  Fifth  Edition.  2  vols.,  8vo, 
with  224  Engravings,  36s. 

The   Physiology   of   Death   from  Traumatic 

Fever;  a  Study  in  Abdominal  Surgery.  By  John  D.  Malcolm, 
M.B.,  CM.,  F.R.C.S.B.,  Surgeon  to  the  Samaritan  Free  Hospital. 
8vo,  3s.  6d. 

The  Surgery  of  the  Alimentary  Canal.  By 

Alfred  Ernest  Maylard,  M.B.  Lond.  and  B.S.,  Surgeon  to  the 
Victoria  Infirmary,  Glasgovv^.  With  27  Swantype  Plates  and  89 
Figures  in  the  Text,  8vo,  25s. 

Surgery.    By  C.  W.  Mansell  MouUin,  M.A., 

M.D.  Oxon.,  F.R.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  v^^ith  497  Engravings,  34s. 

A  Course  of  Operative  Surgery.     By  Chris- 

TOPHER  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  Leveill^!,  and  several  Woodcuts.   Large  8vo,  30s. 

By  the  same  Author, 

The  Student's  Guide  to  Surgical  Diagnosis. 

Second  Edition.   Fcap.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Tenth 
Edition.    Fcap.  8vo,  with  158  Engravings,  6s. 

Also. 

Injuries   and  Diseases  of  the  Jaws.  Fourth 

Edition.   Edited  by  Henry  Percy  Dean,  M.S.,  F.R.C.S.,  Assistant 
Surgeon  to  the  London  Hospital.    8vo,  vrith  187  Wood  Engravings,  1 4s. 
Also. 

Lectures  on  Certain   Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s.  6d.  Also. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s.   
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The   Practice   of    Surgery  :    a   Manual.  By 

Thomas  Bryant,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

The   Surgeon's  Vade-Mecum  :  a  Manual  of 

Modern  Surgery.  By  R.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanley  Boyd,  M.B.,  F.R.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Edition.  8vo,  with 
401  Illustrations,  34s. 

Diseases  of  Bones  and  Joints.    By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   Svo,  with  Plates  and  Engravings,  12s. 

On  Anchylosis.    By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Royal  Orthopaedic  Hospital.  Fourth 
Edition.    Svo,  with  Engravings,  5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.    Svo,  with  Engravings,  7s.  6d. 

Also. 

Talipes   Equino- Varus    or  Club -Foot.  Svo, 

with  Engravings,  3s,  6d. 

Also. 

Observations  on  Congenital  Dislocation  of  the 

Hip.    Third  Edition.    Svo,  2s.  6d. 

Surgical    Pathology  and    Morbid  Anatomy. 

By  Anthony  A.  Bowlby,  F.R.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Edition.  Crown  Svo,  with  183 
Engravings,  10s.  6d. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.   Svo,  with  20  Plates,  14s. 
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The  Human  Foot :   its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary,  With  7  Plates  and  Engravings  (5'> 
Figures).    8vo,  7s.  6d. 

The  Deformities  of  the  Fingers  and  Toes.  By 

William  Anderson,  F.R.C.S.,  Surgeon  to  St.  Thomas's  Hospital. 
8vo,  with  18  engravings,  6s. 

Short  Manual  of  Orthopaedy.     By  Heather 

Bigg,  F.R.CAJid.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Ne^.   8vo,  2s.  6d. 

Face   and   Foot  Deformities.     By  Frederick 

Churchill,  CM.   8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  S  irgical  Staff.   Vol.  XIV.,  Part  2.   8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.   Vol.  XVI.   8vo,  12s.  6d. 

The  Diseases  and  Injuries  of  the  Eye.  By 

W.  H.  H.  Jkssop,  M.A.,  F.R.C.S.,  Ophthalmic  Surgeon  to  St.  Bartholo- 
mew's Hospital.   With  Engravings.  iln  the  Press. 

The  Diseases  of  the  Eye.    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colour-Blindness. 
7s.  6d. 

Diseases   and    Refraction   of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
GusTAVus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.  With  10  Coloured 
Plates  and  157  Wood  Engravings.   8vo,  21s. 
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Normal    and   Pathological  Histology  of  the 

Human  Eye  and  Eyelids.  By  C.  Feed.  Pollock,  M.D.,  F.E.C.S., 
and  F.R.S.B.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  with  100  Plates  (230  drawings),  15s. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  B.  de  Schweinitz, 
M.D.,  Professor  of  Diseases  of  the  Bye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.   8vo,  18s. 

Atlas   of  Ophthalmoscopy.    Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebreich,^!!!^.C.S.  Translated  by 
H.  RosBOROUGH  SwANZY,  M.B.   Third  Edition,  Ito,  40s. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  GUSTAVUS  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Eighth  Edition.  Crown  8vo,  with 
100  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Second  Edition.    Crown  8vo,  with  67  Illustrations  and  4  Plates,  4s.  6d. 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Priestley  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Hints  on  Ophthalmic  Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  8vo,  3s. 

Methods    of    Operating    for    Cataract  and 

Secondary  Impairments  of  Vision,  with  the  results  of  500  cases. 
By  G.  H.  Fink,  Surgeon-Captain  in  H.M.  Indian  Medical  Service. 
Crown  8vo,  with  15  Engravings,  5s. 

Diseases  of  the  Eye  :  a  Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Edward  Shaw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
and  Women,  Belfast.  With  a  Test-Card  for  Colour-Blindness.  Crown 
8vo,  3s.  6d. 

Eyestrain  (commonly  called  Asthenopia).  By 

Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   8vo,  with  22  Illustrations,  5s. 
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Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  Dalby,  F.E.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Crown  8vo,  with  8  Coloured 
Plates  and  38  Wood  Engravings.    10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1896.    Third  Edition.   8vo,  with  Engravings,  5s. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Pharynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovell,  F.R.C.S.E.,  M.R.C.S. ;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.    8vo,  with  122  Engravings,  18s. 

A  System  of  Dental  Surgery.    By  Sir  John 

Tomes,  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition.  8vo, 
with  289  Engravings,  16s. 

Dental  Anatomy,  Human  and  Comparative : 

A  Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition. 
Crown  8vo,  with  235  Engravings,  12s.  6d. 

Dental   Materia   Medica,  Pharmacology  and 

Therapeutics.  By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S. 
Edin. ;  Senior  Dental  Surgeon,  Westminster  Hospital ;  Dental  Sur- 
geon, National  Dental  Hospital,  and  Lecturer  on  Dental  Materia 
Medica  and  Therapeutics  to  the  College.    Crown  8vo,  6s. 

A    Manual    of   Nitrous    Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Ana&sthetist  to  Guy's  Hospital,  Anaesthetist  to  the  Dental  School  of 
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gravings, 5s. 

Notes   on   Dental    Practice.      By  Henry  C. 

QuiNBY,  L.D.S. I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.   8vo,  with  92  Illustrations,  8s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Seventh  Edition,  revised  and 
edited  by  George  W.  Warren,  D.D.S.  Royal  8vo,  with  690  Engrav- 
ings, 22s. 

Leprosy  in  British  Guiana.   By  John  D.  Hillis, 

F.R.C.S.,  M.R.I.A.,  late  Medical  Superintendent  of  the  Leper 
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Plates  and  Wood  Engravings,  £1  lis.  6d. 
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A  Handbook  on  Leprosy.    By  S.  P.  Impby,  M.D., 

M.C.  late  Chief  and  Medical  Superintendent,  Kobben  Island  Leper 
and  Lunatic  Asylums,  Cape  Colony,  South  Africa.  With  38  Plates 
and  Map,  8vo,  12s. 

Diseases  of  the   Skin    (Introduction  to  the 

study  of).  By  P.  H.  Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician 
to  Guy's  Hospital.    Crown  8vo,  with  26  Engravings,  7s.  6d. 

Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D.,  Ex-Pres.  R.C.S.I.    8vo,  3s.  6d. 

Diseases  of  the  Skin :  a  Practical  Treatise  for 
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Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Carcinoma).   8vo,  with  5  Engravings,  5s. 

Also. 

Operative  Surgery  of  Malignant  Disease.  8vo,14s. 
Cancers  and  the  Cancer  Process :  a  Treatise, 

Practical  and  Theoretic.    By  Herbert  L.  Snow,  M.D.,  Surgeon  to 
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Diagnosis   and   Treatment   of  Syphilis.  By 

Tom  Robinson,  M.D.,  Physician  to  St.  John's  Hospital  for  Diseases  of 
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Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).  By  George  Thin,  M.D.  Post  8vo,  with  8  Engrav- 
By  the  same  Author. 

Pathology    and    Treatment    of  Ringworm. 

8vo,  with  21  Engravings,  5s. 

On  Cancer:  its  Allies,  and  other  Tumours: 

their  Medical  and  Surgical  Treatment.  By  F.  A.  Purcell,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  10s.  6d. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  F.E.C.P.,  P.R.S.,  Physician  to 
King's  College  Hospital.   8vo,  5s. 

Chemistry  of  Urine  :  a  Practical  Guide  to  the 
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By  Alfred  H.  Allen.  F.I.C.,  F  C.S.,  Public  Analyst  for  the  West 
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Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  oi  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.Oxon.,  F.R.C.S.,  Assistant-Surgeon  to 
Gruy's  Hospital.   8vo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 
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Bale,  and  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  the  London 
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Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico- Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  8vo,  with  54  En- 
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Tumours  of  the  Urinary  Bladder.    The  Jack- 
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The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnostic  Significance  and  Treatment.  Svo,  with  36  Illustra- 
tions, 8s.  6d. 
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Diseases    of  the    Urinary   Organs.  Clinical 

Lectures.   Eighth  Edition.    8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate :    their  Pathology 

and  Treatment.    Sixth  Edition.   8vo,  with  39  Engravings,  6s. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  the  R.C.S. 
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Practical  Lithotomy  and  Lithotrity ;    or,  an 
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The  Preventive  Treatment  of   Calculous  Dis- 
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ptoms, and  Surgical  Treatment.   8vo,  with  numerous  Illustrations,  5s. 
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Lectures   on   the  Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Harrison,  F.R.C.S.,  Surgeon  to  St. 
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Syphilis.    By  Alfred  Cooper,  F.R.C.S.,  Senior 
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Diseases  of  the  Rectum  and  Anus.    By  Alfred 

Cooper,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark's  Hospital  for 
Fistula;  and  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases    of  the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.E.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
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tion. By  R.  G.  Mayne,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffe,  B.A.,  F.R.C.S.    Crown  8vo,  10s.  6d. 

A  Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne's  Vocabulary.    64mo,  2s.  6d. 

Dunglison's  Dictionary   of  Medical  Science. 
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first  Edition.  By  Richard  J.  Dunglison,  A.M.,  M.D.  Royal  8vo,  30s. 
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A  Manual  of  Chemistry,  Theoretical  and  Prac- 
tical. By  William  A.  Tilden,  D.Sc,  F.R.S.,  Professor  of  Chemistry 
in  the  Royal  College  of  Science,  London  ;  Examiner  in  Chemistry  to 
the  Department  of  Science  and  Art.  With  2  Plates  and  143  Woodcuts, 
crown  8vo,  10s. 

Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Charles  L.  Bloxam.  Eighth  Edition,  by  John 
Millar  Thomson,  Professor  of  Chemistry  in  King's  College,  London, 
and  Arthur  G.  Bloxam,  Head  of  the  Chemistry  Department,  the 
Goldsmiths'  Institute,  New  Cross.   8vo,  with  281  Engravings,  18s.  6d. 

By  the  same  Author. 

Laboratory  Teaching ;  or.  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  by  Arthur  G.  Bloxam. 
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Watts'  Organic  Chemistry.    Edited  by  William 

A.  Tilden,  D.Sc,  F.R.S.,  Professor  of  Chemistry,  Royal  College  of 
Science,  London.    Second  Edition.    Crown  8vo,  10s. 

Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowes,  D.Sc.  Lond.,  Professor  of  Chemistry  in  the 
University  College,  Nottingham.  Sixth  Edition.  Post  8vo,  with  84 
Engravings  and  Frontispiece,  8s.  6d. 

Quantitative   Analysis.     By    Frank  Clowes. 

D.Sc.  Lond.,  Professor  of  Chemistry  in  the  University  College, 
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Edition.    Post  8vo,  with  106  Engravings,  9s. 
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Elementary  Practical  Chemistry  and  Qualita- 
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Engravings,  Post  8vo,  4s.  6d. 
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Coloured  Plate  of  Spectra  and  46  Engravings,  15s. 
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Vol.    I.,  Translated  by  A.  Vacher.    8vo,  with 
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Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D.,  D.C.L.,  LL.D.,  F.E.S.,  and  Francis  R.  Japp,  M.A.,  Ph.D., 
F.I.C.,  F.R.S.,  Professor  of  Chemistry  in  the  University  of  Aberdeen. 
8vo,  with  numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic    Chemistry    (A    System    of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.   8vo,  with  Engravings,  15s. 
By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  6d. ; 
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Valentin's     Qualitative    Chemical  Analysis. 

Eighth  Edition.  ByDr.  W.  R.  Hodgkinson,  F.R.S.E.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
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Practical  Chemistry,  Part  I.  Qualitative  Exer- 
cises and  Analytical  Tables  for  Students.  By  J.  Campbell  Brown, 
Professor  of  Chemistry  in  Victoria  University  and  University  College, 
Liverpool.    Fourth  Edition.    Svo,  2s,  6d. 

Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albert  J.  Bernays,  Ph.D.,  F.C.S.,  F.I.C.  Third 
Edition.    Crown  8vo,  4s.  6d. 

Commercial  Organic  Analysis  :  a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 
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Vol.   III.— Part   III.     Vegetable  Alkaloids 
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Volumetric  Analysis  (A  Systematic  Hand- 
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Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
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Edition.    8vo,  with  112  Engravings,  18s.  6d. 
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Groves,  F.R.S.,  and  William  Thorp,  B.Sc. 

"Vol.  I. — Fuel  and  its  Applications.    By  E.J. 
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Dent.  Stearine  Industry,  by  J.  McArthur.  Candle  Manu- 
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Lamps,  by  B.  Redw^ood  and  D.  A.  Louis.  Royal  8vo,  vrith  358 
Engravings  and  Map,  20s. 

Cooley's    Cyclopaedia  of  Practical  Receipts, 
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The  Principles  and  Practice  of  Veterinary  Medi- 
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